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PREFACE  TO  THE  SECOND  GERMAN 
EDITION. 


The  first  edition  of  this  work  appeared  in  March,  1894, 
and  had  an  extremely  favourable  reception  in  all  trade 
circles,  so  that  I  am  able,  which  I  had  scarcely  hoped, 
to  proceed  already  to  a  second.  This  shows  me  that 
the  work  has  supplied  an  intimate  want  of  the  textile 
trades,  as  has,  indeed,  been  acknowledged  by  the  whole 
of  the  press  connected  therewith.  To  that  press  I  must 
offer  my  thanks  for  the  universally  favourable  judgment 
which  it  has  pronounced. 

I  remarked  in  the  preface  to  the  first  edition  that  it 
is  impossible  to  deal  exhaustively  with  all  the  errors 
that  may  occur  in  cloth  manufacture.  Extended  re¬ 
searches  in  this  direction,  for  which  I  have  had  many 
opportunities  during  the  last  two  years  as  President 
of  the  Textile  Research  Committee,  founded  here  in 
1894,  have  put  me  in  a  position  to  bring  the  second 
edition  more  in  harmony  with  the  present  state  of 
textile  industry,  so  that  even  those  manufacturers  who 
possess  the  first  edition  may  find  this  a  welcome  sup¬ 
plement  to  it. 

May  the  book,  in  its  new  form,  be  still  a  faithful 
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and  useful  adviser  to  the  textile  trades,  when  it  is  a 
question  of  overcoming  extremely  numerous  technical 
difficulties  to  which  they  are  subject,  and  may  it  also, 
in  its  modest  way,  contribute  to  the  progress  of  the 
industry.  It  will  then  have  fulfilled  its  purpose. 

THE  AUTHOR. 


Aachen,  1898. 


PREFACE  TO  THE  FIRST  ENGLISH 
EDITION. 


Herr  Reiser  has  carefully  corrected  and  revised  the 
second  German  edition  of  1898,  and  brought  the  sub¬ 
ject  thoroughly  up  to  date  for  the  first  English  edition 
by  adding  some  additional  matter.  One  illustration 
(No.  48)  has  been  added.  The  sheets  have  been  read 
by  an  expert  in  Bradford. 

SCOTT,  GREENWOOD  &  CO. 


London,  July ,  1903. 
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INTRODUCTION  AND  SUBDIVISION. 

Few  results  of  human  industry  require  such  a  com¬ 
plication  of  processes  for  their  production  as  woollen 
carded  yarn,  cheviot  and  worsted  stuffs.  Hence  the 
number  and  variety  of  the  mistakes  to  which  their 
manufacture  is  liable.  In  what  follows  I  shall  speak 
fully  of  their  origin  and  nature,  and  of  the  means  of 
avoiding  and  remedying  them.  If  every  buyer  of 
woollen  cloth  knew  how  difficult  it  is  to  turn  out  a 
fine  and  faultless  piece  of  stuff  he  would  not  be  so 
prompt  to  find  fault.  The  following  summar}7  of  the 
points  to  be  considered  will  apply,  in  many  respects, 
to  goods  made  from  materials  other  than  wool. 

It  appears  advisable  to  adhere  to  the  following  sub¬ 
division,  consisting  of  these  special  points  : — 

1.  Improper  raw  material,  or  blending  of  im¬ 

properly  chosen  raw  material. 

2.  Wrong  treatment  of  the  material  in  washing, 

carbonisation,  drying,  dyeing  and  spinning. 

3.  Improper  setting  of  the  goods  in  the  loom. 

4.  Wrong  placing  of  colours. 

5.  Wrong  weight  or  width  of  the  goods. 

6.  Breaking  of  warp  and  weft  threads. 
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7.  Presence  of  doubles,  singles,  thick,  loose  and 

too  hard  twisted  threads,  as  well  as  tangles, 
thick  knots  and  the  like. 

8.  Errors  in  woven  structure. 

9.  Inequalities,  i.e.,  bands  and  stripes. 

10.  Faulty  borders. 

11.  Defective  selvedges. 

12.  Holes  and  balloons. 

13.  Bubbed  places. 

14.  Creases. 

15.  Spots. 

16.  Loose  and  bad  colours. 

17.  Badly  dyed  selvedges. 

18.  Hard  goods. 

19.  Brittle  goods. 

20.  Uneven  goods. 

21.  Eemoval  of  bands,  stripes,  creases  and  spots. 


CHAPTEB  I. 


IMPROPER  RAW  MATERIAL  OR  BLENDING  OF  RAW 
MATERIAL. 

A  raw  material  is  improper  when  it  is  not  suitable  for  the 
article  made  with  it.  For  example,  no  short-fibred  material 
is  fit  for  a  fabric  very  subject  to  hard  wear,  and  on  the  other 
hand  no  long-stapled  wool  should  be  used  for  one  which  is 
to  have  a  short  thick  raising  after  finishing,  or  short- stapled 
wool,  noils,  or  shoddy,  for  one  which  is  to  have  no  nap. 

In  blending,  mistakes  may  be  made  for  many  reasons,  on 
account  of  the  variety  of  material,  and  because  the  mixing 
must  depend  on  the  special  kind  of  fibre  used  and  on  whether 
it  is  used  for  warp  or  weft.  Practice  and  experience  are  the 
best  teachers  of  manufacture.  This  is  nowhere  truer  than 
in  the  extremely  many-sided  matter  of  obtaining  knowledge 
of  wool  spinning,  which  becomes  more  and  more  difficult  to 
acquire  with  the  ceaseless  progress  of  the  wool  industry,  and 
with  the  increase  in  the  number  of  applications  which  it  is 
called  upon  to  subserve. 

In  general,  however,  it  may  be  laid  down  as  a  fundamental 
principle,  for  making  blends  which  will  give  good  results  in 
spinning,  that  fibres  which  differ  greatly  from  one  another  in 
staple  or  fineness  must  not  be  put  together.  To  find  the 
limits  of  difference  to  be  observed  must  be  left  in  particular 
cases  to  the  judgment  of  the  manufacturer;  and  the  above 
principle  does  not  forbid,  in  special  cases — such  as  the  pro¬ 
duction  of  particular  effects  in  yarn  or  fabric — the  necessary 
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deviations  from  the  rule.  In  such  cases,  however,  more  than 
a  small  percentage  of  material  differing  widely  from  the  main 
bulk  is  never  required. 

More  glaring  faults  caused  by  mixing  spinning  materials 
of  various  staple  and  fineness  will  always  make  themselves 
felt  in  the  spinning,  for  it  will  be  found  impossible  to  get 
any  proper  union  of  the  fibres  and  will  give  a  more  or  less 
irregular  result,  and  produce  a  thin  and  snarly  product, 
especially  in  warp  yarn,  and  excessive  waste  of  material. 
For  mixing  wool  so  as  to  get  a  smooth,  strong  and  elastic 
warp  yarn  special  care  is  required.  For  example  : — 

1.  Long  Sydney  wools  must  not  be  mixed  with  short  fine 
cotton,  or 

2.  Fine  Cape  wools  with  Tertia  Buenos  Ayres,  or 

3.  Fine  noils  with  cheviot. 


CHAPTER  II. 


IMPROPER  TREATMENT  OF  THE  RAW  MATERIAL  IN 
SCOURING,  CARBONISING,  DRYING,  DYEING  OR  SPIN¬ 
NING. 

Errors  are  made  in  scouring  if  the  wool  is  treated  with  lye 
which  is  too  strong  or  too  hot  or  is  left  too  long  in  the  lye. 
All  these  errors  make  the  wool  hard  and  brittle.  It  is  another 
mistake  not  to  clean  the  wool  sufficiently.  This  may  easily 
happen  in  warm  weather  and  with  freshly  shorn  wool.  Of 
late,  it  has  been  sought  to  increase  the  number  of  baths  and 
to  do  away  with  the  final  cold  bath,  so  as  to  get  the  wool 
less  hard. 

In  carbonising,  too  strong  souring  and  too  long  drying  must 
be  avoided,  as  well  as  too  high  an  initial  drying  temperature. 
The  material  must  not  be  left  lying  too  long  in  a  soured  state 
before  going  into  the  drying-room,  or  the  hair  will  lose 
elasticity,  and  there  will  be  an  increase  of  waste  in  the 
subsequent  processes.  For  the  same  reason  the  neutral¬ 
ising  material,  after  souring,  e.g.,  soda,  must  be  thoroughly 
washed  out. 

The  raw  material  is  damaged  in  dyeing  if  too  strong  mor¬ 
dants  are  used,  or  if  the  wool  is  left  too  long  in  the  dye  bath 
or  has  to  be  dyed  over  again  because  the  first  dyeing  has  not 
succeeded.  Another  fault  arises  from  the  material  being- 
dyed  in  too  short  a  bath,  which  causes  it  to  press  against 
the  hot  sides  of  the  bath  without  being  sufficiently  soaked 
by  the  liquid. 
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If  the  wool  is  not  properly  cooled  before  lifting  by  putting 
the  pan  on  cold  stones  and  then  drained  in  a  barrow  put  over 
the  pan,  but  is  allowed  to  remain  hot  and  soaked,  the  follow¬ 
ing  evils  occur:  By  the  hot  wool  coming  into  contact  with  the 
cold  stones  it  is  too  suddenly  cooled  and  becomes  hard.  The 
hot,  wet  wool  piled  up  makes  a  solid  hot  mass,  and  if  it  stays 
long  in  this  heap  the  wool  suffers  greatly,  especially  in  the 
upper  layers,  as  the  liquid  gradually  sinks,  and  the  hot  wool 
at  the  top  becomes  too  dry  and  hard  and  brittle. 

A  further  cause  of  the  hardening  of  wool  is  bringing  it 
straight  from  the  hot  pan  into  cold  water.  Hence  of  late 
many  factories  have  adopted  the  plan  of  rinsing  with  luke¬ 
warm  water,  with  excellent  results.  Two  water  jets  are 
used,  one  hot  and  one  cold.  The  former  is  usually  supplied 
from  a  jacketed  cistern  heated  by  exhaust  steam.  An  alter¬ 
native  is  to  pass  the  exhaust  through  a  coil  in  the  cistern. 
The  drying  after  rinsing  must  not  last  too  long,  nor  be 
done  at  too  high  a  temperature,  or  the  wool  will  again 
become  brittle. 

Another  form  of  improper  treatment  of  raw  material  is  to 
mix  together  wools  of  different  character  and  weight,  and 
that  too  in  an  irregular  manner.  For  example,  it  is  a  mis¬ 
take  to  put  too  large  quantities  of  one  sort  on  the  heap, 
when  the  wool,  through  its  unequal  weight,  gets  partially 
separated  again  in  the  devil.  In  willeying  mixtures  care 
must  be  taken  that  the  wool  does  not  fly  more  than  60  cm. 
or  80  at  the  most  from  the  opening  of  the  machine.  For 
this  purpose  a  board  is  placed  at  that  distance  to  stop  the 
wool  (see  Chapter  IX.). 

In  spinning,  the  greatest  mistake  is  to  use  oils  which  can¬ 
not  be  saponified  in  the  after  washing,  so  that  they  form  a 
settling  place  for  all  kinds  of  spots  during  carbonising,  dye¬ 
ing  and  decatising.  In  spinning,  the  wool  easily  suffers  by 
too  severe  burring  or  carding,  or  when  the  cards  are  too  close 
together. 


CHAPTER  III. 


IMPROPER  SETTING. 

By  fabrics  spoiled  by  this  fault  we  understand  those  woven 
too  close  or  too  open.  If  they  are  too  close,  they  will  not 
take  up  enough  weft,  and  spoil  the  pattern  in  so  far  as  the 
correct  proportion  between  warp  and  weft  is  not  observed. 
Again  the  contraction  in  width  in  milling  is  hindered,  so  that 
it  is  difficult  to  get  the  goods  to  the  marketable  breadth. 
The  same  remarks  apply  to  crossing  of  the  threads,  for  when 
there  are  less  intersections  the  warp  can  be  closer  set,  and 
more  picks  can  be  placed  per  inch.  In  other  words,  with  a 
much  interlaced  weave  we  soon  reach  the  maximum  of  close¬ 
ness,  and  no  artificial  helps,  such  as  soap,  oil,  acid,  or  the 
introduction  of  steam  into  the  milling  machine,  are  of  any 
further  avail. 

In  milling,  we  recognise  three  processes — the  milling  itself, 
the  shrinkage  and  the  felting  of  the  goods.  The  shrinkage 
shows  itself  both  in  length  and  breadth  and  is,  of  course, 
accompanied  by  an  increase  in  thickness.  In  the  felting  the 
hairs  hook  and  cling  together,  so  as  to  form  a  more  or  less 
closed  mass.  Felting  and  shrinking  are  not,  however,  always 
proportional  to  each  other.  A  piece  may,  for  example,  felt 
well  on  the  surface,  and  yet,  through  too  close  spacing,  may 
not  contract  to  the  same  extent.  Vice  versa,  too  loose  spacing 
will  cause  rapid  contraction  without  a  corresponding  amount 
of  felting. 

The  factors  of  a  good  milling  are :  proper  degree  of  damp- 
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ness,  loose  twist  in  the  yam,  suitable  material,  heat,  rubbing, 
suitable  crossing  of  the  threads  and  proper  spacing. 

To  better  explain  the  matter  to  readers  less  well  acquainted 
with  the  shrinkage  of  goods  in  milling,  I  refer  to  Fig.  1,  where 
a  and  b  are  warp  threads.  If  we  take  a  good  material  and 
weave  as  shown  in  a,  as  for  cloth,  the  contraction  of  the 
goods  for  normal  spacing  is  much  hindered  by  the  threads 
having  to  make  so  many  crossings.  The  fibres  thus  lie 
stretched  parallel  to  one  another  in  too  small  a  space  to 
allow  of  them  pushing  each  other  much.  In  b  we  have  only 


half  as  many  crossings.  Besides  every  warp  and  weft  thread 
is  bare  for  twice  the  distance  it  is  in  a,  so  that  it  is  easier  for 
the  threads  to  ride  over  one  another.  In  c  the  warp  threads 
cross  over  four  weft  threads  consecutively,  and  in  d  over  seven 
consecutively  with  a  correspondingly  greater  and  greater 
facility  for  riding  over.  After  this  digression  we  return  to 
our  subject. 

If  the  warp  is  set  too  close,  not  only  do  we  get  snarls  in 
the  weft,  but  at  various  places  the  weft  strikes  through  the 
warp,  and  shows  point-like  appearances,  forming  the  so-called 
balloons  where  the  weft  is  cut  apart.  This  happens  parti- 
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cularly  when  the  weft  is  loosely  twisted,  and  the  threads  of 
the  warp  cross  one  another  much. 

If  the  yarn  is  very  close  on  the  beam,  whether  by  an  error 
of  calculation  or  because  a  close  fabric  is  purposely  intended 
for  some  exceptional  purpose,  the  following  are  the  safeguards 
against  the  faults  in  question  : — 

1.  Stretching  the  warp  extra  tight.  It  may  happen  with 
a  full  beam  that  it  is  impossible  to  give  the  tension  wanted, 
because  the  beam  gives  more  or  less  on  laying  the  battens 
and  with  the  healds.  In  this  case  a  second  stretching  beam 
is  much  to  be  recommended.  See  remarks  on  beaming  the 
warp  too  loose. 

2.  Binding  rods  over  and  under  the  warp,  behind  the 
harness,  so  that  at  the  throw  the  shed  opens  well.  See 
remarks  on  treatment  of  inserted  rods. 

3.  Arranging  so  that  the  shed  is  as  large  as  possible. 

4.  Arranging  the  separate  heald  shapes,  so  that  the  upper 
and  lower  ones  differ  in  height  by  at  least  a  centimetre, 
whereby  the  warp  is  enabled  to  spring  up  better.  See  re¬ 
marks  on  warp  and  weft  breakages. 

5.  Having  a  rather  large  wheel  with  close  teeth  on  the 
cloth  beam,  so  that  the  warp  is  pulled  forward  at  every 
throw  of  the  shuttle.  Coarsely  spaced  teeth  which  only  act 
by  jerks  are  to  be  avoided. 

6.  Allowing  the  back  roller  very  little  play,  so  that  in  the 
shed  the  threads  are  more  stretched,  and  the  opening  is  thus 
made  freer. 

7.  Taking  care  that  the  shed  does  not  close  till  the  shuttle 
has  traversed  it  completely. 

8.  Taking  as  few  threads  as  possible  to  the  reed.  The 
further  apart  we  take  the  threads  the  less  they  hang  on  to 
one  another.  Of  course  the  warp  gets  more  rubbed  in  the 
reed,  but  the  shed  is  the  better  when  the  limits  of  closeness 
in  the  reed  are  not  overstepped.  Every  weaver  can  prove 
this  for  himself  by  putting  twice  as  many  threads  to  a  reed 
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as  usual.  This  bundle  of  threads  hangs  much  closer  together. 
If  then  the  two  groups  of  threads  have  a  chance  to  hang 
together,  it  will  become  at  once  manifest  that  the  shed  is  not 
so  clear  as  when  there  were  only  half  as  many  threads. 

If  lengthways  in  the  warp  we  have  places  where  the  threads 
cross  at  a  large  angle ;  these  places  should  never  come  in  the 
middle  of  the  reed,  but  always  at  the  sides,  or  else,  with 
anything  like  close  spacing,  a  good  springing  up  of  the  warp 
is  impossible. 

If  the  threads  are  too  loose,  the  proportions  between  warp 
and  weft  are  again  wrong.  The  warp  takes  too  much  weft, 
does  not  show  properly  on  the  surface  and  loses  too  much 
width  in  milling.  New  goods  should  thus  be  tested  on  ex¬ 
perimental  looms  before  being  treated  on  large  ones. 


CHAPTER  IV. 


FALSE  COLOUR  POSITION. 

This  can  be  caused  by  two  circumstances  : — 

1.  When  certain  coloured  threads  are  wrongly  placed  by 
the  warper  or  by  the  weaver  through  carelessness  in  piercing 
the  warp  or  during  weaving. 

2.  By  using  inharmonious  colours. 

A  fabric  showing  faults  of  the  first  kind  must  be  remedied 
by  the  fine  drawers,  and  the  weaver  must  be  more  careful  in 
future,  and  must  especially  attend  to  controlling  the  place  of 
the  colours  by  raising  the  shafts  separately. 

In  any  case  he  will  do  well,  at  the  beginning  of  a  warp, 
to  undertake  a  general  control  of  the  colour  placing  in  the 
master’s  presence.  The  band  weaving  usual  in  nearly  all 
factories,  i.e.,  the  production  of  striped  patterns,  which  are 
submitted  to  the  master  for  examination,  is  especially  neces¬ 
sary  when  the  weaver  works  at  a  distance  from  the  supervis¬ 
ing  master.  If  the  looms  are  in  a  badly  lighted  shed,  it  is 
advisable  to  cut  off  a  piece  and  examine  it  in  a  good  light, 
for  it  is  better  to  lose  a  little  stuff  than  to  allow  mistakes  to 
pass  which  will  make  the  whole  piece  of  less  value,  if  not 
altogether  worthless.  The  sample  should  be  taken  so  that 
more  than  the  whole  pattern  can  be  seen  in  it,  that  is  to  say 
a  part  of  the  repeat  should  also  be  shown. 

By  the  second  kind  of  false  colour-position  I  understand 
the  presence  of  colours  which  do  not  harmonise  with  one 
another,  or  which  are  unfashionable  or  unsuited  to  the  gar¬ 
ment  to  be  made  from  the  piece. 


CHAPTER  Y. 


IMPROPER  WEIGHT  AND  WIDTH  OF  THE  FABRIC. 

The  first  of  these  heads  can  be  subdivided  into  two  :  — 

1.  Too  light  a  weight  of  the  fabric  in  comparison  with  the 
pattern. 

2.  A  heavier  weight  of  the  new  fabric  than  is  directed  in 
the  recipe. 

In  the  first  case  the  goods  are  too  light ;  in  the  second,  too 
heavy.  The  first  sort  can  be  further  subdivided  into  too  light 
finished  and  too  light  unfinished  goods,  and  the  second  sort  in 
the  same  way.  With  many  kinds  of  goods,  i.e.,  those  which 
are  washed  and  milled,  especially  the  latter,  and  which  are 
too  light  unfinished,  the  matter  may  be  to  some  extent  put 
right  by  prolonged  washing  or  milling.  On  the  other  hand, 
too  light  finished  goods,  which  have  only  just  got  the  market¬ 
able  width,  cannot  be  so  treated,  as  milling  in  the  length  also 
generally  lessens  the  width. 

If  the  goods  have  come  out  too  heavy  on  the  loom,  and 
have  thereafter  to  undergo  subsequent  operations,  nothing 
can  be  done,  because  the  washing,  milling,  etc.,  still  further 
contract  the  fabric.  As  a  rule,  moreover,  attempts  at  the 
correction  of  a  too  heavy  finished  piece,  by  stretching  it 
longitudinally,  are  without  avail,  as  the  result  is  seldom  per¬ 
manent.  The  attempt  to  stretch  the  length  and  sometimes 
also  the  width  of  a  too  heavy  piece,  by  first  wetting  it,  is  an 
unreasonable  proceeding,  because  the  cloth  generally  shrinks 
again  quickly. 
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Before  the  goods  are  so  strongly  stretched,  especially  in 
width,  the  underside  is  strongly  raised.  Of  course,  these  too 
heavy  goods  are  only  disadvantageous  to  the  manufacturer  if 
sold  at  the  rate  quoted  for  light  patterns.  With  the  present 
competition  and  price  cutting,  which  demand  accurate  calcu¬ 
lations,  every  detail  in  the  manufacture  of  the  goods  must  be 
attended  to.  Of  these,  one  of  the  most  important  is  the 
quantity  of  raw  material  used.  Many  manufacturers  reckon 
the  stuff  roughly  only,  and  do  not  consider  that  pence  soon 
mount  up  into  shillings.  In  making  the  pattern  one  should 
reckon  and  book  accurately  how  much  warp  and  weft  go 
to  the  running  yard,  and  also  compare  the  width  of  the 
unfinished  with  that  of  the  finished  fabric,  so  that  the  con¬ 
traction  may  be  taken  into  account.  These  items  must  not 
only  be  calculated  and  booked,  but  must  be  remembered  dur¬ 
ing  the  actual  process  of  manufacture,  so  that  the  goods  may 
be  made  to  pattern  and  conform  to  the  calculations  previously 
made. 


CHAPTER  VI. 


BREAKAGES  IN  WARP  AND  WEFT. 

Broken  warp  threads  cause  injury  to  the  fabric  through  the 
absence  of  entire  threads  or  parts  of  them.  In  like  manner 
parts  of  threads  or  whole  threads  may  be  missing  from  the 
weft. 

These  breaks,  whether  in  warp  or  weft,  vary  in  importance. 
In  a  single-coloured  wool  fabric,  e.g.,  with  a  raised  finish,  the 
want  of  a  few  threads  is  of  little  consequence,  and  the  same 
is  the  case  with  parti-coloured  goods  if  one  out  of  a  large 
number  of  threads  of  the  same  colour  is  missing,  provided 
that  the  goods  have  a  finish  raised  to  some  extent.  The  case 
is  different  with  broken  coloured  threads,  which  become  very 
visible  with  a  smooth  finish.  Breaks  on  the  wrong  side  of 
the  fabric  are  of  course  of  less  importance  than  breaks  on  the 
right  side,  but  even  with  them  something  must  be  done  in 
many  cases,  e.g.,  when  the  wrong  side  is  finished  smooth,  or 
when  conspicuous  coloured  threads  are  missing  from  the 
wrong  side. 

Here  I  may  mention  a  common  fault  in  the  better  class  of 
goods,  the  so-called  weft  cuts,  which  give  many  manufacturers 
much  trouble.  These  are  small  places  where  the  weft  is  just 
cut,  and  very  often  only  over  a  crossing  place.  They  are 
more  or  less  evident  according  to  the  point  of  view.  They 
may  occur  in  thousands  in  the  same  piece,  and  are  most 
injurious  in  fine  piece-dyed  goods  which  are  finished  smooth 
(see  Chapter  III.), 
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These  cuts  arise  (1)  when  the  warp  is  rather  close  ;  (2) 
when  there  is  a  good  deal  of  crossing  of  the  threads  ;  (3)  when 
a  sharp  reed  is  used  ;  (4)  when  there  are  hard  patches  of  size 
on  the  warp  ;  (5)  when  there  are  knots  or  burrs  in  the  warp ; 
(6)  when  cuts  or  other  sharp-crossing  places  come  to  the 
middle  of  the  reed,  whereby  an  open  shed  is  made  impossible 
with  close  spacing  (see  Chapter  III.).  In  the  first  two  cases 
the  opening  of  the  warp  is  not  sufficient,  and  some  of  the 
threads  get  in  the  way  of  the  shuttle.  In  the  third  case,  the 
sharp  reed  acts  like  a  knife.  In  the  fourth  case  the  weft  is 
rubbed  against  the  hardened  size.  In  the  first  two  cases  the 
evil  is  remedied  by  spacing  the  warp  a  little  more  openly, 
or  by  causing  the  leaves  to  rise  somewhat  unequally  so  that 
the  lower  leaves  hang  1  to  II  cm.  higher  or  deeper  than  the 
others.  In  the  third  case  we  grind  the  reed  a  little,  or  turn 
it  back  to  front,  if  the  back  is  still  usable,  or  replace  it  by  a 
fresh  reed.  In  the  fourth  case,  I  refer  to  the  remarks  on 
bands  lengthways  of  the  warp. 

Longer  or  shorter  breaks  in  the  weft  occur  if  with  bad 
weft  yarn  the  weft  tears  in  its  course,  and  then  begins  again, 
or  when  the  spools  are  not  uniformly  wound,  or  when  they 
contain  knots  or  burrs,  or  with  old  yarn  which  by  damping 
or  careless  greasing  has  become  sticky,  or  when  the  cops  are 
wound  closer  than  the  shuttle,  or  if  the  shuttle  case  is  too 
long,  or  if  the  shuttle-hook  is  indented,  when  it  easily  catches 
the  weft,  especially  at  uneven  places  therein,  and  at  the  end 
of  the  spool,  as  then  the  yarn  is  more  stretched,  or  if  the  weft 
gets  caught  between  the  shuttle  and  the  box.  It  is  then 
easily  kinked,  and  breaks  with  the  least  pull,  as  it  runs  off 
the  spool,  and  catches  again  more  frequently.  A  last  case  is 
when  the  weft  lies  on  the  shuttle  race,  and  the  shuttle  coming 
out  of  its  box  strikes  it,  so  that  it  is  injured,  and  made  easily 
breakable. 

The  above  faults  can  almost  always  be  remedied  by  insert¬ 
ing  new  threads  into  the  piece.  This  must  be  carefully  done, 
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for  badly  sewn-in  threads  are  as  bad  as,  or  worse  than,  miss¬ 
ing,  thick  or  tight  threads.  In  stitching,  improper  yarn  must 
not  be  used,  i.e. ,  yarn  of  other  material  wrong  in  thickness  or 
colour,  and  for  already  scoured  goods  only  scoured  darning 
yarn.  If  this  is  not  done,  the  dirty  threads  will  show  in 
the  fabric  later  on  and  will  also  be  tight. 

A  few  remarks  on  stitching  may  be  made  here.  As  a  rule, 
it  is  only  done  after  washing  the  pieces  in  the  case  of  colours 
and  faults  hard  to  recognise.  Pieces  in  which  weave  and 
colour  appear  clearly  should  be  stitched  before  washing. 
In  goods  which  are  not  milled  the  new  threads  hide  them¬ 
selves  more  easily  and  get  better  into  their  intended  places, 
as  do  the  threads  neighbouring  those  sewn  in,  and  if  a  little 
displacement  and  felting  take  place  in  washing  it  is  the  same 
in  any  case. 

Besides  the  cases  mentioned  above,  in  which  stitching  is 
required  as  a  remedy,  we  have  the  same  remedies  for  some 
others,  as  follows  : — 

1.  In  coarse  cloths  single  missing  threads  are  not  replaced, 
but  only  several  missing  in  the  same  place. 

2.  In  piece-dyed  cheviots  everything  is  stitched  in  articles 
shorn  smooth,  both  in  warp  and  weft,  and  also  the  knots 
in  strong  yarns.  In  such  goods  with  a  raised  finish,  stitch¬ 
ing  is  only  resorted  to  in  cases  when  the  ground  is  not  fully 
covered  with  nap.  In  coloured  cheviots,  whether  the  missing 
threads  are  warp  or  weft,  all  are  sewn  in,  even  if  the  goods 
receive  a  nap  after  finishing. 

3.  In  black  cloth,  with  a  slightly  raised  finish,  single  warp 
and  weft  thieads  aie  not  as  a  rule  replaced,  but  thick  warp 
and  weft  threads  must  be  pulled  out  and  replaced  by  normal 
ones,  as  a  rule. 

4.  Twills  with  raised  finish  are  treated  like  black  cloth, 
i.e.,  not  stitched. 

5.  If  in  satin  or  atlas  of  five  leaves  a  warp  thread  is  miss- 
ing,  anothei  is  pulled  out.  But  if  a  weft  thread  is  wanting, 
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this  gives  a  sequence  of  eight  unbound  warp  threads.  In 
superior  goods  the  missing  weft  thread  is  stitched  in,  and 
in  inferior  qualities  the  long  bare  warp  threads  are  cut  off. 

6.  Doeskin  is  treated  like  atlas. 

7.  With  coloured  worsted  with  raised  finish,  in  which 
several  threads  are  missing  close  together,  at  least  a  part 
of  them  are  replaced,  especially  where  there  is  any  very 
conspicuous  gap.  The  same  is  true  as  regards  misses  on 
the  wrong  side.  If  there  are  too  long  uncovered  parts  of  the 
under  weft  through  the  absence  of  under  warp  threads,  the 
missing  threads  must  be  sewn  in,  or  else  in  washing  and 
especially  in  milling  ribs  or  lumps  will  be  formed.  The 
same  is  true  when  there  are  misses  in  the  under  weft. 

8.  In  piece-dyed  worsteds  with  smooth  finish  all  must  be 
replaced  on  the  right  side,  but  single  threads  on  the  wrong 
side  need  not  be  stitched  in,  unless  there  is  danger  of  the 
formation  of  ribs  just  noticed. 

9.  In  dyed  carded  wool  as  much  as  possible  may  be  sewn 
in  on  the  right  side,  but  on  the  wrong  side  only  if  other 
threads  are  left  bare  too  far  or  if  conspicuous  threads  are 
missing. 

10.  In  piece-dyed  carded  stuff,  with  smooth  finish,  every¬ 
thing  must  absolutely  be  replaced  on  the  right  side,  but  with 
a  raised  finish  the  replacement  of  single  threads  seems  usually 
superfluous. 

11.  Conspicuous  diagonals,  ribs,  cut  fabrics,  etc.,  must  be 
completely  stitched  in  on  the  right  side,  especially  if  they 
are  to  have  a  smooth  finish. 

12.  In  fine  eskimo  styles,  both  warp  and  weft  are  stitched 
in  on  the  right  side,  including  all  under  warp  and  under  weft 
threads.  In  cheaper  goods,  single  over  warp  threads  are  not 
replaced,  but  single  upper  weft  ones  are.  There  are  factories 
where  single  under  weft  threads  are  not  replaced,  but  an 
expert  can  easily  recognise  these  places  on  the  right  side,  for 
it  is  vaulted  over  those  places. 
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13.  In  heavy  weft-faced  fabrics  finished  with  a  nap  or  pile 
for  overcoatings,  everything,  even  the  smallest  end,  must  be 
stitched  in,  and  the  thick  knots  must  be  removed,  and  re¬ 
placed  by  a  good  piece  of  weft.  Here  the  fine-drawer  must 
take  care  that  she  does  not  stitch  in  too  small  ends,  because 
these  are  torn  out  by  the  raising  gig.  In  some  factories  it 
is  usual  to  sew  the  short  end  on  the  wrong  side.  This  side 
is  as  a  rule  less  important,  because  in  these  classes  of  goods 
it  is  always  well  hidden  by  the  raising.  Here,  therefore, 
single  weft  threads  need  not  be  replaced,  and  those  in  the 
under  warp  only  when  otherwise  too  much  under  weft  would 
be  left  bare. 

14.  In  overcoatings  with  a  coloured  reverse  side,  the  re¬ 
marks  under  the  last  head  apply  to  the  right  side,  but 
everything  must  also  be  stitched  on  the  wrong  side,  and  the 
more  so  because  these  goods  are  usually  only  made  in  good 
qualities. 

Before  the  piece  goes  to  the  fine  drawer,  it  is  examined  by 
the  overseer,  and  marked  with  blue  or  red  chalk  in  the  places 
to  be  mended.  Only  such  chalk  is  to  be  used  as  can  be  com¬ 
pletely  washed  off. 

As  a  rule  the  fine  drawer  cannot  be  trusted  to  see  the 
faults  at  once.  In  fact  it  is  scarcely  possible  she  should  do 
so,  because  the  piece  usually  lies  crumpled  or  folded  before 
her. 

In  many  cases,  especially  with  single  coloured  goods,  if 
the  ratio-number  of  the  weave  is  small,  as  in  cloth  weaves, 
with  three,  four  or  more  shafts,  the  evil  may  be  remedied  by 
pulling  out  other  threads  in  the  weave  ratio,  where  threads 
are  missing,  then  wetting  the  place  and  combing  it  with  the 
instrument  represented  in  Fig.  2,  or  by  scratching  together 
with  a  needle  threads  at  some  distance  from  one  another.  If, 
for  example,  a  single  thread  is  missing  in  a  plain  cloth,  we 
naturally  get  at  the  place  a  doubled  thread,  i.e.,  two  threads 
which  cross  exactly  equally.  If  we  remove  one  of  these,  a 
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regular  crossing  again  shows  itself.  If  a  single  thread  is 
wanting  in  three-leaved  twill,  and  we  remove  two  more 
threads,  we  again,  of  course,  get  the  proper  crossing. 

There  are  factories  which  for  special  work  such  as  above 
described  always  employ  the  same  workwoman,  who  thus 
becomes  very  expert. 

The  pulling  out  of  threads  is  however  only  advisable  in 
goods  which  are  afterwards  thoroughly 
washed,  and  still  better  in  those  which 
are  milled  and  also  those  which  receive 
a  raised  finish.  But  the  procedure  is  not 
advisable  with  goods  which  are  finished 
smooth,  and  may  even  be  dangerous 
under  circumstances,  and  take  us  from 
the  frying-pan  into  the  fire. 

The  carrying  out  of  this  form  of  remedy 
is  more  suitable  for  the  weft  than  for  the 
warp,  because  if  one  thread  is  missing 
the  stroke  of  the  batten  always  sends  the 
next  one  nearer  to  the  last.  This  does 
not  happen  with  the  weft,  but  a  per¬ 
manent  gap  remains.  Some  weft  break¬ 
ages,  especially  in  very  short  places, 
often  arise  from  bad  yarn,  especially  with 
sharply  crossing  weaves,  where  the  warp 
threads  of  the  upper  and  under  sheds 
are  not  well  separated.  If  now  a  rather 
weak  weft  is  inserted,  and  the  batten 
presses  on  it,  it  often  happens  that  the 
weft  is  simply  pressed  through  at  those  places,  forming  faults 
in  the  cloth  (see  pp.  6  and  12). 

I  also  refer  the  reader  to  the  next  chapter.  Before  I  pass 
to  it,  however,  I  will  explain  the  manner  of  sewing  in  by  a 
sketch.  Fig.  3  shows  a  four-leaved  twill,  with  a  thread  miss¬ 
ing  in  the  middle. 


2 
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a  is  the  needle  and  /  the  thread.  It  is  evident  that  all 
thread  replacement  is  not  so  easy  as  in  four-leaved  twill. 
Practice  is  required,  and,  if  possible,  a  knowledge  of  the 
various  weaves. 


All  fine  drawers  ought  to  be  thoroughly  instructed  in  this  at 
the  beginning  of  their  apprenticeship,  both  as  regards  simple 
and  doubled  and  strengthened  fabrics.  Then  we  should  not 
see  inserted  threads  making  the  appearance  worse  instead 
of  better. 


CHAPTER  VII. 


DOUBLE,  SINGLE,  THICK,  LOOSE,  TIGHT  OR  TOO  HARD 
TWISTED  THREADS,  SNARLS  OR  THICK  KNOTS. 

Doubles  are  threads  of  the  warp  which  lie  together  and  have 
the  same  crossing,  while  each  thread  ought  to  cross  separately, 
or  in  the  weft  two  threads  in  one  leash,  where  there  ought  to 
be  one  only.  In  both  cases  the  evil  is  easily  remedied  by 
removing  one  of  the  two  threads. 

Single  threads  are  those  warp  threads  which  in  the  harness 
are  not  drawn  in  in  the  right  order.  They  must  be  pulled  out 
if  the  price  of  the  goods  is  high  enough  to  allow  it,  and  re¬ 
placed  by  properly  crossing  ones  by  the  fine  drawer. 

Thick  threads  are  those  in  warp  or  weft  which  are  dis¬ 
tinctly  thicker  than  normal  but  are  of  the  same  material 
and  colour.  If  their  colour  is  injurious,  they  are  removed  by 
the  fabric  and  replaced  by  normal  threads.  If  the  pulling 
out  is  carefully  done,  i.e.,  if  they  are  pulled  out  piecemeal, 
the  new  threads  are  easily  inserted  in  the  same  places.  In 
difficult  designs  great  care  is  necessary,  for  it  is  very  easy  to 
insert  the  threads  too  tight,  because  they  contract  so  readily. 
The  common  practice  of  sewing  the  normal  threads  to  the 
thick  threads,  so  as  to  get  the  right  threads  in  after  pulling 
out  the  latter,  is  not  to  be  recommended,  because  the  nor¬ 
mal  thread  gets  too  twisted  in  being  inserted  and  is  then  itself 
faulty.  The  thick  thread  untwists  in  the  pulling  out,  and  the 
twisting  it  loses  is  transferred  to  the  new  thread.  These  thick 
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threads  can  usually  be  avoided  by  an  attentive  spinner  or 
weaver  who  carries  out  his  duties  conscientiously.  Thick 
threads  also  arise  from  uneven  slubhing  : — 

1.  When  two  or  more  slubbings  run  together  in  the  con¬ 
denser  rubbers. 

2.  If  the  stubbing  runs  unevenly. 

3.  If  the  stubbing  has  by  any  means  become  too  thick  in 
certain  places,  as  through  folding  in  putting  on  a  new  slub- 
bing. 

4.  When  in  the  spinning  frame,  whether  self-actor  or  any 
machine  serving  the  same  purpose,  two  or  more  threads  are 
spun  together. 

5.  When  the  piecers  who  mend  broken  threads  during 
spinning  get  them  too  far  apart. 

6.  When  the  cops  are  too  full  in  spinning,  so  that  as  the 
carriage  runs  forward  some  turns  wind  off  the  cop  and  get 
with  the  new  thread.  This  mostly  happens  where  the  guide- 
wire  is  bent  upwards. 

7.  When  in  twisting  together  two  or  more  threads  of  un¬ 
equal  thickness,  or  a  larger  number  than  is  proper,  are 
twisted  together. 

With  regard  to  these  thick  threads  I  should  like  to  remark 
that  there  are  factories  in  which  thick  threads  are  pulled  out 
and  replaced  by  normal  ones,  at  the  expense  of  the  weaver, 
and  others  where  it  is  done  at  the  expense  of  the  spinner.  I 
think  that  it  would  be  best  to  follow  a  middle  course,  and 
share  the  cost  between  them.  Both  will  then  be  impelled  to 
prevent  the  occurrence  of  this  fault. 

As  regards  slack  threads,  they  occur  both  in  weft  and  warp, 
especially  the  latter.  In  the  warp  they  arise  from  threads 
which  have  got  too  slack  in  piecing  or  threading  the  healds 
when  a  thread  breaks  behind  the  harness  or  over  the  yarn- 
beam,  and  the  weaver  does  not  at  once  notice  it.  The  thread 
then  gradually  gets  more  and  more  straggling  as  compared 
with  the  others.  Besides  by  too  loose  beaming,  or  carelessly 
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laying  in  the  raddle,  too  wide  placing  of  the  yarn-beam  flanges 
or  by  tangling  of  the  threads  in  beaming  before  raddling. 

Here  I  should  like  to  call  attention  to  some  special  cases 
of  slack  threads,  i.e.,  such  as  arise  during  weaving  double 
cloths  through  tying  the  backing  weft  with  a  part  of  the 
face  warp  only.  If  this  happens  the  tying  threads  weave  in 
strongly,  and  the  others,  which  have  not  been  tied,  gradually 
become  slack.  This  can  only  be  remedied  by  using  a  second 
yarn  beam,  or  by  making  every  warp  thread  bind  or  tie  with 
the  back.  See  remarks  on  tight  threads. 

In  the  weft  loose  threads  arise  from  various  causes,  espe¬ 
cially 

1.  Through  too  sharply  crossing  weaves  (see  p.  6). 

2.  By  too  close  spacing  (see  p.  6). 

3.  By  too  small  a  shed. 

4.  By  closing  the  shed  too  late. 

5.  By  the  weft  running  too  loose  from  the  spools. 

6.  By  the  shuttle  striking  back  or  rebounding. 

7.  By  the  weft  running  from  the  shuttle  at  one  time  easily 
and  at  another  with  difficulty  from  a  badly  wound  spool. 

8.  By  the  shuttle  case  being  too  far  from  the  goods. 

9.  By  the  weaver  handling  the  weft  badly. 

10.  By  so-called  size  spots  or  warps  sized  too  hard,  as 
already  remarked  on  p.  13,  the  weft  by  striking  the  rough  over¬ 
sized  places  catches,  and  so  often  gives  rise  to  weft  cuts. 

I  must  here  call  attention  to  a  special  condition  of  the  warp 
threads  which  are  often,  but  incorrectly,  called  loose  threads. 
I  mean  such  threads  as  appear  in  satins,  corkscrew,  granite 
and  other  warp  effects,  and  lie  out  over  the  others.  This 
fault  often  arises  from  too  much  closeness  in  the  warp,  so 
that  the  threads  through  inequality  or  any  other  hindrance 
do  not  sink  in  deep  enough,  as  they  can  find  no  room.  Here 
only  more  open  spacing  can  help,  except  strong  stretching 
and  what  has  been  said  on  p.  6. 

In  all  cases,  whether  we  have  to  do  with  loose  weft  or 
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loose  warp  threads,  they  are  carefully  pulled  tight  and  the 
too  long  ends  here  and  there  cut  off.  With  awkward  goods 
this  cutting  must  also  be  done  on  the  wrong  side.  Care 
must,  however,  be  taken  not  to  convert  too  loose  threads  into 
too  tight  ones. 

Too  tight  threads  in  the  warp  result 

1.  From  careless  setting  up  of  the  spools  in  warping,  i.e., 
setting  them  up  slanting. 

2.  When  the  spool  in  warping  jumps  out  of  its  mount,  and 
the  warper  goes  on  with  his  work  with  the  spool  unrolling 
itself  on  the  floor.  The  thread  by  the  constant  checks  it 
then  experiences  almost  always  gets  too  tight. 

3.  When  the  hooks  on  the  spool  frames  are  too  open,  and 


the  threads  when  wound  off  quickly  get  round  the  hook  a 
second  time.  These  hooks  must  either  be  quite  closed  or 
have  the  form  shown  in  Fig.  4. 

This  double  looping  of  the  thread  round  the  hook  gives 
the  tightest  and  the  worst  threads.  If  the  hooks  are  quite 
closed  or  made  as  shown  in  Fig.  4,  this  is  impossible,  but  a 
hook  as  in  Fig.  4  is  to  be  preferred  to  a  closed  one  on  the 
score  of  convenience.  The  hook  in  the  figure  is  supposed 
broken  off  at  a,  and  at  c  its  point  goes  below  the  lower  part. 

4.  Tight  threads  are  also  caused  when  on  beaming  before 
raddling  threads  get  snarled,  and  are  not  disentangled  because 
the  thing  is  not  noticed. 

5.  If  the  warp  is  beamed  too  loose  or  with  unequal  tension, 
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so  that  when  wound  off  it  partly  cuts  in  and  is  loose  at  first 
and  too  tight  afterwards. 

6.  Too  tight  threads  may  be  the  fault  of  the  weaver  if  he 
brings  so-called  “helping  threads”  too  tight  into  the  warp. 
Many  weavers  are  in  the  habit  of  hanging  weights  on  these 
threads,  and  for  convenience’  sake  the  threads  are  thrown 
over  the  stretching  beam  with  the  weights  already  on  them. 
If  then  the  thread  is  rather  too  long,  it  is  too  loose  at  first 
because  the  weight  is  resting  on  the  ground.  Presently, 
however,  the  weight,  usually  an  iron  reel,  is  lifted,  and 
catching  under  the  loom  or  against  a  basket  or  box,  makes 
the  thread  too  tight,  and  may  untwist  it. 

7.  By  joining  a  broken  thread  on  the  loom  without  insert¬ 
ing  an  extra  piece. 

8.  By  inserting  threads  too  tight  in  place  of  missing  ones. 

9.  When  metal  healds  are  used,  and  the  heald  eyes  are 
not  quite  closed,  the  warp  threads  get  caught  in  the  openings. 
This  causes  tight  threads  and  also  dull  places,  the  first  be¬ 
cause  the  threads  catch,  and  the  second  because  they  get 
rubbed  in  so  doing.  This  latter  effect  is  most  noticeable 
with  silk  and  lustred  yarns. 

10.  When  harness  is  used,  and  the  heald  with  its  eye  turns 
during  the  work,  so  that  the  thread  gets  entangled  in  the 
heald,  and  catches  with  the  least  unevenness  of  the  thread. 
This  is  particularly  awkward  in  beginning  a  new  warp. 
During  weaving  it  occurs  mostly  in  changes  of  weather,  as 
the  heald  turns  more  or  less  according  to  whether  the  weather 
is  wet  or  dry.  This  turning  can  be  prevented  by  putting  an 
eight-fold  cotton  thread  between  the  heald  and  the  harness 
cord.  This  makes  an  intermediate  piece  of  50-60  mm.  with¬ 
out  knots  and  receives  the  turning  of  the  upper  cord  without 
communicating  it  to  the  lower  heald.  If  we  wish  to  do  more, 
we  let  the  harness  run  empty  for  a  few  hours,  for  as  soon  as 
the  weight  hanging  on  the  heald  acts  on  the  harness  cord  by 
rising  and  sinking,  the  heald  generally  turns  itself  a  bit  loose. 
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11.  Small  bits  of  tight  warp  or  weft  threads  also  occur  if 
the  weaver  or  the  burler  tears  off  ends  sticking  up  from 
strong  yarns,  thus  making  more  or  less  of  the  rest  of  the 
thread  tight.  It  is  thus  advisable  in  working  with  the 
stronger  yarns  to  forbid  tearing  off  ends  and  to  have  them 
cut  off. 

The  following  are  the  causes  of  tight  threads  in  the  weft : — 

1.  When  the  spools  are  too  thick  or  unequally  wound. 

2.  When  the  spools  are  too  long  for  the  shuttles. 

3.  When  the  spools  are  put  askew  into  the  shuttles. 

4.  When  the  spools  are  not  smooth  pointed. 

5.  When  there  are  too  thick  knots,  burs,  etc.,  in  the  yarn 
on  the  spools,  and  the  thread  as  it  winds  off  catches  on  them. 

6.  If  the  weft  catches  in  the  shuttle  in  any  way,  by  de¬ 
fective  construction  or  by  driving  the  weft  too  tight,  as  many 
weavers  do,  or  when  the  loop  in  the  shuttle  is  so  open  that 
the  thread  catches  in  it.  I  have  known  an  actual  case  in 
which  tight  weft  threads  came  at  intervals  of  40  to  50  cm. 
After  long  investigation  I  discovered  that  the  shuttle  had  a 
crack  in  it,  which  caught  the  thread  winding  off  from  the 
spool  for  a  moment.  When  another  shuttle  was  used,  the 
trouble  disappeared.  See  “  bad  edges  ”. 

7.  In  old  yarn  long  wrapped  up  on  dirty  or  rusty  reels,  so 
that  it  sticks  to  them.  See  “cross  striped  from  after-spooled 
weft  yarn  ”. 

8.  When  a  spool  is  nearly  exhausted,  many  weavers  are 
accustomed,  when  the  end  of  the  thread  reaches  nearly  to  the 
other  side,  to  pull  the  weft  till  it  does  so  completely.  This 
must  certainly  not  be  done,  because  it  makes  too  tight  weft 
threads. 

The  so-called  untwisted  warp  threads  which  are  very  con¬ 
spicuous  are  very  likely  to  occur  with  loosely  twisted  yarn, 
particularly  if  the  warp  is  sized  very  little  or  not  at  all.  It 
is  then  easy,  if  the  warp  is  spaced  rather  close,  for  untwisting 
to  happen,  especially  with  cheviot  and  loose-twisted  yarns. 
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In  fine  and  sometimes  with  less  valuable  goods  too  tight 
weft  threads  must  be  put  right.  This  is  done  by  cutting 
them  out  piecemeal  and  replacing  them  with  new  threads. 

Too  hard  twisted  threads  arise  besides  too  thick  threads, 
usually  from  spinning,  when  some  spindle  bands  are  more 
stretched  than  the  rest,  and  also  from  want  of  attention  in 
mending  broken  threads  in  the  mule,  holding  them  too  long 
in  mending  them  and  letting  the  spindle  run.  Then  the  part 
between  the  spool  and  the  hand  of  the  mender  gets  extremely 
tightly  twisted,  which  with  carded  yarn  is  very  injurious. 
See  also  No.  6,  p.  20. 

Snarls  may  arise 

1.  By  too  tight  twisting  of  the  yarn,  especially  when  the 
weft  yarn  is  used  unsteamed  or  unwetted. 

2.  When  thick  knots,  burs,  etc.,  occur  in  the  warp  and 
catch  the  weft  as  it  passes  through. 

3.  When  hard  yarns,  e.g.,  cheviot,  cross-bred  wTools,  mohair, 
etc.,  are  used  in  warp  or  weft  or  both,  and  have  been  care¬ 
lessly  treated  in  washing  or  milling.  If  such  yarn  is  used  in 
the  warp  only,  snarls  are  avoided  by  preventing  shrinkage  in 
length.  If  it  is  only  in  the  weft,  the  goods  must  only  be 
treated  in  the  full- width  washing  machine  just  long  enough 
to  get  rid  of  the  oil  and  dirt,  and  care  must  of  course  be 
taken  that  the  piece  runs  without  any  creases.  If  the  yarn 
is  in  both  warp  and  weft  a  faultless  article  is  rather  to  be 
got  with  the  full- width  washing  machine,  or  better,  by  soak¬ 
ing  the  goods  in  hot  water  before  washing  and  milling  or  by 
boiling  them  in  a  madder  vat. 

As  regards  thick  knots,  the  menders,  warpers,  spoolers  and 
weavers  should  be  distinctly  forbidden  to  make  double  knots, 
weavers’  knots  or  birdshead  knots,  which  usually  cause  the 
difficulty  in  question,  especially  with  a  strongly  crossing  weave. 

4.  If,  as  already  remarked  on  p.  21,  the  shuttle  boxes  stand 
too  far  from  the  selvedges,  so  that  the  returning  weft  is  made 
too  loose  at  the  sides. 


26  FAULTS  IN  MANUFACTURE  OF  WOOLLEN  GOODS. 

5.  If  the  weaver  puts  into  the  weft  two  or  more  yarns  of 
different  twist,  whether  in  amount  or  in  direction  of  twist, 
and  the  yarns  get  tangled  outside  the  selvedges,  i.e.,  between 
them  and  the  change  boxes,  and  a  thread  gets  into  the  fabric 
with  the  others.  To  remedy  this  guard  threads,  known  to 
every  weaver,  should  be  put  between  the  selvedges  and  the 
change  boxes  and  weft  threads. 

6.  If  in  exceptionally  close  spacing  there  is  a  somewhat 
sharp  crossing  snarls  occur  in  hard-twisted  weft,  and 
cachettes  in  loose-twisted  weft. 

7.  If  in  cheviot,  mohair  or  similar  yarns  creases  are  formed 
in  washing  or  milling,  so  that  the  stiff  weft  is  pressed  through 
in  the  folds. 

8.  If  in  many  fabrics,  e.g.,  mat  and  warp  cord,  the  selvedges, 
as  in  other  double  weft  goods,  are  not  bound,  so  that  the  weft 
in  changing  its  direction  gets  hold  at  the  sides,  or  when  a 
guard  thread  is  used  at  the  side  and  breaks  occasionally  and 
is  not  at  once  repaired  or  does  not  rise  and  fall  properly. 
With  these  snarls,  broken  places  also  occur  from  faults  in 
the  weft. 

With  such  snarls  as  are  indicated  in  No.  6,  the  machine 
on  a  mechanical  loom  must  be  opened  early,  and  the  shuttles 
must  not  be  thrown  too  soon  or  too  hard.  Not  too  hard  to 
prevent  the  shuttle  from  rebounding  from  the  other  side.  At 
the  same  time  the  beam  receiving  the  finished  goods  must 
pull  strongly.  Getting  rid  of  other  snarls  is  such  a  simple 
matter  that  it  is  unnecessary  to  say  anything  about  them. 


CHAPTER  VIII. 


FAULTS  IN  WEAVE  STRUCTURE. 

Structural  faults  may  arise  in  various  ways.  For  ex¬ 
ample  : — 

1.  By  ignorance  or  carelessness  on  the  part  of  the  pattern 
designer  various  faults  arise,  e.g.,  when  the  weaves  contain 
simple  false  crossing  places,  whereby  the  regular  crossing  is 
unintentionally  interrupted  ;  or  by  the  juxtaposition  of  various 
weaves,  which  do  not  harmonise  in  taking  up  the  weft  or  in 
washing  and  milling ;  or  in  double  fabrics,  when  the  weaves 
of  right  and  wrong  side  behave  differently  in  washing  and 
milling ;  or  through  using  weaves  which  leave  too  wide 
spaces  bare  in  weft  or  warp  or  in  both,  and  which  do  not 
give  the  fabric  the  solidity  suitable  for  its  purpose. 

2.  By  wrong  cards,  whether  in  a  power  or  hand  loom. 

3.  By  wrong  lifting  of  the  leaves  or  harness.  This  can 
happen  in  power  looms  with  roll  cards,  e.g.  (a)  with  bent 
card  rods  ;  ( b )  with  worn-out  or  unequally  thick  card  rollers  ; 
(c)  when  the  card  rollers  do  not  stand  exactly  under  the 
sinkers  ;  (d)  if  the  cylinder  stands  too  low  or  too  high  ;  ( e )  if 
the  cylinder  closes  too  late  or  too  early  ;  (f)  if  the  card  rollers 
do  not  close  sufficiently ;  (g)  if  rollers  and  boxes  are  inter¬ 
changed,  as  often  happens  in  factories  possessing  different 
kinds  of  looms ;  (h)  with  worn-out  sinker  noses,  etc. 

4.  When  the  weaver  does  not  find  the  right  junction  in 
back  weaving  or  drawing  out  the  weft. 

5.  By  wrong  insertion  of  threads. 
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6.  By  too  closely  spaced  a  harness  or  when  too  thick  cords 
are  used  for  it  and  also  when  the  cords  are  too  thickly  var¬ 
nished  at  the  tying  places.  In  these  cases,  it  only  too  often 
happens  that  the  healds  at  the  knotted  places,  especially 
with  sharply  crossing  weaves,  rise  with  them.  This  happens 
particularly  when  the  loom  is  working  fast. 

7.  If  harness  is  used,  with  metal  healds,  and  if  some  of 
them  are  bent,  as  often  happens,  these  overlap  during  the 
weaving  and  cause  faults. 


CHAPTER  IX. 


INEQUALITIES  IN  STREAKS  AND  BANDS. 

We  here  distinguish  three  entirely  different  stripy  inequali¬ 
ties  :  (a)  lengthways  in  the  warp  ;  (b)  lengthways  in  the  weft ; 
and  (c)  in  various  diagonal  directions. 

The  three  have  usually  quite  different  causes,  so  that  they 
will  be  considered  separately. 

(a)  Stripes  in  the  warp  result 

1.  By  uneven  yarn. 

2.  By  uneven  warping. 

3.  By  careless  or  defective  sizes  or  imperfect  drying  of  the 
sized  warp. 

4.  By  defective  stretching  of  the  warp. 

5.  By  defective  beaming  of  the  warp. 

6.  By  defective  turning  of  the  threads  in  tying  on  the  warp. 

7.  By  wrong  treatment  of  the  warp  during  weaving. 

8.  In  certain  goods  by  having  too  many  leaves,  or  by 
putting  the  harness  board  too  wide  in  the  harness. 

9.  By  defective  harness. 

10.  By  an  unevenly  spaced  or  defective  reed. 

11.  By  irregular  reeding. 

12.  By  wrong  weave  or  colour  position. 

13.  By  wrong  treatment  of  the  goods  in  knotting. 

14.  By  wrong  treatment  of  the  goods  in  washing,  carbon¬ 
ising  or  milling. 

15.  By  wrong  treatment  of  the  goods  in  raising. 

16.  By  wrong  placing  or  unequal  sharpness  in  the  shearing 


30  FAULTS  IN  MANUFACTURE  OF  WOOLLEN  GOODS. 


knives,  or  uneven  cutting  caused  by  unequal  dryness  of  the 
piece. 

17.  By  defective  roller-pressing. 

18.  Stripes  in  drape  goods. 


I.  Inequalities  prom  Uneven  Yarn. 


These  may  arise 

1.  By  defective  mixing  of  the  various  raw  materials, 


whether  they  differ  in  quality  or  colour,  for  example,  when 
too  thick  layers  of  material  are  placed  on  a  blend. 

2.  By  defective  willeying.  This  must  consist  either  in  not 
willeying  often  enough,  or  that  in  mixtures  of  light  and  heavy 
wools  the  former  fly  farther  out  of  the  willey  than  the  latter, 
thereby  causing  want  of  uniformity  in  the  mixture. 

Of  late,  willeys  have  been  provided  with  an  arrangement 
to  prevent  this.  This  arrangement  consists  of  a  rotating 
horizontal  disc,  on  which  the  wool  falls  as  it  leaves  the 
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willey,  and  is  intended  to  remix  it.  Fig.  5  shows  a  willey 
provided  with  this  apparatus. 

B  is  the  willey,  and  A  the  rotating  disc,  c  the  vanes,  a  the 
feeder  of  the  devil,  C'  the  cover  and  to  the  material.  The 
diameter  of  the  rotating  disc  is  from  2^  inches  to  3  inches. 
The  material  must  not  alight  too  near  its  centre  or  it 
separates  again.  If  it  is  kept  near  the  circumference  this 
is  prevented. 

3.  By  unequally  strong  yarn  of  the  same  material  and 
colour,  i.e.,  such  as  has  been  spun  of  unequal  thickness. 
This  arises,  for  example,  from  differences  in  weight  in  the 
slubbings  on  the  cards  or  by  uneven  addition  of  waste  to  the 
separate  slubbings,  whether  of  such  waste  which  fell  under  the 
cards  or  gets  tangled  on  the  axles  of  the  rollers.  The  same  is 
true  of  waste  of  the  slubbing  itself,  by  unequal  addition  of  the 
spinning  waste  to  the  rest  of  the  stuff,  whereby,  very  often, 
the  last  layers  deliver  uneven  or  weaker  yarn. 

I  call  special  attention  to  these  admixtures  of  waste,  as  it 
is  a  very  common  fault. 

Consider  first  a  slubbing,  consisting  entirely  of  properly 
carded  wool,  and  then  another  containing  waste  from  the  same 
portion  of  wool,  or  one  which  has  already  passed  the  carding 
machine.  In  the  first  case  the  waste  is  fairly  short,  and  in 
the  second  case  the  material  is  3  +  2  =  5  times  carded,  and 
will  fall  much  shorter,  so  that  the  resulting  threads  consist  of 
several  thread  ends,  and  so  give  a  duller  and  weaker  yarn. 
This  unequal  addition  of  waste  is  particularly  injurious  with 
mixtures  of  wool  with  various  long  fibres.  In  carding  the 
working  rollers  are  sometimes  provided  with  chain  wheels, 
often  of  the  same  size  and  the  same  number  of  teeth.  If 
in  this  case  the  supply  of  wool  to  the  machine  varies,  the 
inequalities  remain  throughout  the  material  more  or  less, 
and  the  final  result  is  irregular  yarn. 

Stripes  lengthways  of  the  warp  may  also  arise  (a)  if  as 
above  stated  the  working  rollers  are  chain  driven,  and  the 
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chain  is  slack.  Then  the  rollers  move  jerkily,  and  hence,  of 
course,  produce  irregular  material  at  the  drum ;  ( b )  by  too 
great  oscillation  of  the  fly  ;  (c)  through  uneven  action  of 
the  carding  machine  bands,  or  the  presence  of  old  cards  if 
the  material  is  too  long  for  the  spacing  of  the  carding  bands  ; 

(d)  by  too  strong  or  too  fine  side  threads,  which  result  from 
slubbing  and  slivers  not  lying  properly  on  the  feed  table  ; 

(e)  by  not  allowing  a  sufficient  interval  between  carding  two 
differently  coloured  lots,  so  that  the  cards  dirty  the  second 
piece  with  hairs  and  dye  from  the  first ;  (/)  by  not  allowing 
sufficient  interval  after  cleaning  the  cards,  so  that  too  many 
hairs  catch  in  the  teeth ;  (g)  by  greasing  too  much  wool  at 
once,  so  that  it  dries  too  much,  according  to  the  length  of 
time  it  is  left  lying  and  the  temperature  of  the  workroom, 
by  the  evaporation  of  the  water  in  the  grease,  and  the  last 
portions  even  of  the  same  material  will  come  out  heavier 
than  the  first  because  the  water  lost  is  replaced  by  wool ; 
(h)  if  the  greased  wools  lie  too  long  pressed  together,  so  that 
the  oil  and  water  sink  into  the  lower  parts  of  the  mass,  and 
make  those  parts  spin  finer  than  the  rest ;  (i)  if  the  cards 
are  allowed  to  get  dirty  and  make  the  yarn  dirty  and  uneven  ; 
(  j)  if  the  weight  on  the  slubbing  is  changed  in  working  the 
same  lot,  without  any  notice  of  this  being  taken  in  spinning. 
Carders  are  accustomed  to  do  this  on  the  sly,  hanging  on 
smaller  and  smaller  weights,  to  make  the  work  go  better  and 
the  slubbing  thicker.  Hence  the  finished  yarn  is  stronger 
and  the  work  goes  on  more  conveniently  for  the  spinner. 
The  simplest  way  of  preventing  this  fraud  is  for  the  spinning 
master  to  allow  the  weights  only  in  closable  boxes,  and  if 
he  thinks  the  carder  is  making  the  weights  too  great,  to 
the  detriment  of  the  spinner,  to  examine  them  often  him¬ 
self  ;  (k)  by  bad  laying  on  of  the  slubbing  to  the  second 
and  third  machine ;  (l)  by  fibres  running  together  on  the 
carding  machine  or  the  jenny;  ( m )  when  the  count,  especially 
in  hank  making,  is  much  altered,  and  the  differently  spun 


INEQUALITIES  IN  STREAKS  AND  BANDS.  33 

yarns  are  not  kept  apart ;  (n)  if  the  cops  on  the  self -actor  or 
spinning  machine  are  spun  too  full.  It  then  often  happens 
that  when  the  carriage  runs  out  one  or  two  windings  slip 
down  from  the  cop,  and  so  push  against  the  last  stubbing 
wound  off.  With  this,  the  new  thread  will  be  made  too 
thick,  and  also  get  too  much  twist,  giving  a  hard  thick  thread. 
This  most  commonly  happens  where  the  winding  wire  is  most 
bent  upwards,  (o)  Unequal  yarn  is  also  caused  by  spinning 
together  staples  of  various  lengths.  The  upper  sliver  rollers 
or  threads  on  the  condenser  come  out  thicker  and  stronger 
than  the  lower  ones ;  (p)  uneven  yarn  is  also  caused  by  draw¬ 
ing  out  too  much  at  the  close  ;  (q)  and  also  if  part  of  the  yarn 
is  spun  too  fine,  so  that  the  yarn  comes  out  faulty,  if  too 
thick  counts  are  to  be  obtained  with  a  single  thread.  Under 
defective  material  or  yarn  we  may  include  snarled  yarn  which 
ought  to  be  smooth.  Such  snarls  are  formed  in  spinning  in 
many  ways,  the  most  important  of  which  are  the  following : 
(a)  When  as  above  remarked  (see  n)  the  cops  on  the  self¬ 
actor  are  spun  too  full,  (b)  when  the  winding  wire  is  bent, 
(c)  when  the  spindles  stand  too  slanting,  as  often  happens  with 
worn  bearings,  ( d )  when  one  goes  on  another  too  early,  ( e ) 
when  the  opposite  winding  wire  is  not  pressed  down  enough 
as  the  carriage  runs  in,  (/)  when  the  spindle  frame  stands 
too  deep,  or  single  spindle  bearings  are  worn  down,  and  (g) 
when  the  carriage  forms  a  bent  line,  it  is  very  apt  to  form 
snarls  as  it  runs  in. 

4.  By  defective  steaming  of  the  yarn.  This  does  not  often 
happen,  but  deserves  to  be  mentioned  in  case  that  the  yams 
are  steamed  for  different  lengths  of  time.  I  know  of  a 
particular  case  in  which  part  of  a  large  lot  of  yarn  was  not 
steamed  at  all,  through  the  carelessness  of  the  workman. 
He  had  been  called  away  from  his  work,  and  when  he  got 
back  the  baskets  were  placed  together.  He  carelessly  assumed 
that  his  mate  had  put  everything  right  and  let  the  work  pro¬ 
ceed,  The  goods  made  from  that  lot  of  yarn  were  all  streaked 
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when  finished,  and  with  some  places  tight  and  other  places 
slack.  Decatising  them  did  some  good,  but  did  not  remedy 
the  matter  entirely. 

5.  Stripes  are  also  caused  by  exposing  the  yarn  to  daylight 
or  the  direct  rays  of  the  sun.  This  is  specially  the  case  with 
yarn  lying  in  boxes  or  baskets.  If  the  dyes  are  loose  to  light 
the  upper  part  of  the  yarn  fades,  and  hence  the  groundwork 
of  a  stripy  piece  is  provided.  The  sunlight  also  acts  on  yarns 
when  the  washing  after  dyeing  has  been  delayed.  If  a  part 
of  these  yarns  is  dried  in  the  sun  and  the  rest  in  the  shade, 
the  former  is  more  bleached  and  more  sensitive  to  the  dye 
than  the  latter. 

6.  Unevenness  and  stripes  are  also  caused  when  yarn  from 
two  or  more  lots  of  the  same  colour  is  used  for  a  warp,  i.e., 
when  remnants  of  a  number  of  lots  are  warped  together,  if 
they  are  not  put  together  in  the  right  order.  If,  for  example, 
the  warping  begins  with  a  fresh  yarn,  and  there  are  remains 
of  older  lots  of  the  same  count,  but  not  exactly  alike  in 
strength,  material  and  colour,  there  is  great  danger  that 
stripes  will  result,  if  the  positions  of  the  threads  concerned 
are  not  specially  chosen,  and  adhered  to  during  the  weaving. 
If  it  is  impossible  to  keep  the  proportions  of  1  to  1,  2  to  1, 
or  3  to  I,  it  is  better  to  warp  the  smaller  remnants  by  them¬ 
selves,  than  by  having  different  yarns  in  different  places  to 
get  striped  goods. 

Here  I  may  specially  mention  melange  and  double-threaded 
yarns,  with  which  special  care  is  necessary  both  for  warp 
and  weft.  Considering  the  melange  yarns  first,  we  find  that 
they  must  be  compared  before  making  the  warp,  if  it  is  not 
too  much  trouble,  and  those  rejected  which  differ  greatly  from 
the  rest.  This  is  specially  necessary  where  warp  effects  are 
to  be  realised  on  the  fabric.  It  is  also  very  advisable  with 
melange  yarns,  to  warp  at  the  same  time  from  two  or  more 
boxes,  i.e.,  in  the  positions  1  to  1,  2  to  1  (1,  1,  1),  or  the  like. 
In  this  way  it  is  easier  to  get  a  warp  free  from  stripes  than  if — as 
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is  usually  the  case — the  spools  are  taken  out  of  a  box,  and  one 
thread  pieced  to  another  without  more  ado.  If  melange 
yarns,  as  often  happens,  are  rather  uneven,  they  should  be 
used  for  the  warps  of  fabrics  with  few  warp  effects,  and  50 
per  cent,  of  them  on  each  side. 

With  regard  to  doubled  yarn,  what  has  just  been  said  also 
applies.  The  most  risky  doubles  are  usually  the  loose-twisted 
ones,  for  the  following  reason  :  Every  practical  man  knows 
that  yarn  can  be  doubled  on  an  ordinary  spool  wheel,  by 
winding  on  so  many  turns,  and  in  unwinding  not  letting  the 
spool  run  “  round,”  but  drawing  off  from  above.  The  thinner 
the  spool  is  made  the  more  windings  of  yarn  there  are,  and 
each  single  winding  gives  a  twist  as  the  yarn  runs  off  the 
spool.  With  thick  spools,  the  upper  windings  certainly  re¬ 
semble  the  winding  on  the  case  somewhat,  but  at  the  end  of 
the  spool  no  comparison  is  possible.  With  loose-twisted 
yarn,  however  produced,  care  must  be  taken  that  the  spindle 
cords  are  equally  stretched,  that  the  spindles  stand  quite 
vertically,  run  freely  and  are  well  oiled. 

In  doubling  machines  only  strong  spindle  bands  should  be 
used,  as  they  do  not  slip  so  easily.  Toothed  wheels  would 
be  preferable,  as  they  cannot  slip,  but  they  make  too  much 
noise,  unless  made  of  hard  leather.  If  in  doubling,  a  spool 
has  to  be  unwound  on  account  of  a  snarl,  it  is  advisable  in 
unwinding  to  let  the  spool  run  “round,”  so  that  no  further 
twisting  is  caused,  but  the  precaution  is  not  absolutely  neces¬ 
sary  with  hard-twisted  doubles.  With  so-called  doubled 
yarns  which  consist  of  two  or  more  different  colours,  the 
same  precaution  is  necessary  in  unwinding,  to  avoid  unequal 
windings. 

Here  finally  I  may  mention  an  occasion  on  which  I  was 
asked  why  a  piece-dyed  fabric  where  the  warp  was  made 
solely  of  remnants  of  various  colours  came  out  streaky.  On 
investigation  it  proved  that  the  various  yarns  had  not  been 
properly  mixed  in  warping  and  the  warper  had  thought  that 
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everything  would  be  black.  Now  everybody  knows  that  al¬ 
ready  dyed  material  takes  up  new  dye  differently,  according  to 
its  previous  colour,  and  this  is  why  there  was  every  possible 
shade  of  black  in  the  finished  fabric. 

II.  Uneven  Warping. 

This  subject  has  already  been  rather  fully  treated  in  vol.  i. 
of  Eieser  and  Spennrath’s  Handbuch  der  Weberei,  and  I  shall 
deal  with  it  here  briefly. 

Streaks  may  occur 

(a)  When  in  hand  warping  too  thick  porties  or  beers  are 
used,  which  do  not  open  out  easily  or  uniformly  during  weav¬ 
ing,  so  that  they  get  unequal  tension  and  cause  loose  threads 
or  places. 

In  hand  warping,  especially  with  fine  single-coloured  goods, 
the  number  of  threads  should  not  exceed  30  or  40.  I  have 
got  very  good  results  with  very  difficult  goods,  such  as  satin 
and  corkscrew,  by  taking  for  example  a  13-inch  leaf,  so  as  to 
have  26  or  39  threads  to  warp  and  making  the  beginning  and 
also  the  end  of  a  porty  always  fall  on  leaves  6  and  7  or  7  and 
8.  The  reason  is  that  every  porty  gets  more  or  less  sharply 
twisted  on  the  loom,  but  a  porty  which  is  made  from  above 
downwards  is  usually  less  twisted  than  one  going  from  below 
upwards,  w'hich  is  caused  by  cross  seizing  by  the  warper  the 
two  neighbouring  threads  ;  the  last  of  one  porty  and  the  first 
of  the  next  usually  come  from  another  kind  of  twist  of  the 
porty,  so  that  in  entering  the  leash  they  get  somewhat  differ¬ 
ently  stretched.  If  in  addition  to  this  one  of  the  threads  is 
lifted  in  the  harness  right  behind  and  the  other  right  in  front, 
unequal  stretching  of  the  two  threads  necessarily  occurs.  In 
warping  coloured  or  large-patterned  warps,  as  in  striped  and 
square  patterns,  it  is  evident  that  the  above  numbers  must 
often  be  exceeded.  In  this  case  it  is  well  to  divide  the 
porty  into  bunches  as  shown  in  Fig.  6  and  in  beaming  to 
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put  a  quarter  of  a  porty  between  every  two  teeth  of  the 
raddle. 

a  and  b  are  the  cross  plugs,  c  the  half  porty  going  down,  and 
d  the  half  porty  going  up  again.  I  have  here  purposely  left 
the  hinder  part  of  the  porty  lightly  shaded  and  made  the  front 
part  black  to  show  the  reader.  The  half  porties  must  here 
also  not  be  twisted  one  under  the  other,  so  that  in  a  given 


pattern,  where  we  piece  with  only  half  the  threads,  we  twist 
the  porty  intentionally  upwards  in  the  great  lease.  I  also 
refer  to  the  article  on  warping  in  vol.  i.  of  the  Handbuch 
der  Weberei. 

(b)  If  in  hand  warping  too  thick  warp  parts  are  made  which 
make  the  porties  lying  below  on  the  frame  come  out  shorter 
than  the  upper  ones. 

(c)  If  in  hand  warping  some  of  the  warp  threads  are  held 
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tighter  than  others,  the  result  is  too  long  or  too  tight  porties 
With  very  fine-cardecl  yarn  goods,  as  satins,  corkscrew, 


etc.,  especially  those  in  which  the  warp  is  predominant  on 
the  right  side,  it  is  a  good  plan  to  warp  on  a  hand  frame  only 
with  the  porty  from  above  downwards  or  only  from  below 
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upwards,  for  those  threads  which  are  warped  from  above 
downwards  enter  into  the  appearance  of  the  fabric  quite  differ¬ 
ently  from  those  warped  in  the  opposite  direction.  We  trace 
this  difference  to  the  following  two  causes  :  (1)  The  porty  or 
warp  hank  receives  from  the  turning  of  the  reel  from  right  to 
left  no  such  strong  stretching  as  if  it  turned  from  left  to 
right.  Figs.  7  and  8  will  show  this  clearly  without  further 
explanation.  In  Fig.  7  we  see  the  warp  threads  d  coming 
from  the  spool  frame  on  to  the  reel  a  unhindered,  while  in 
Fig.  8  they  are  shown  doing  so  with  a  check  at  c,  so  that 
in  the  latter  case  they  are  wound  more  tightly  on  the  reel. 
(2)  It  is  a  strong  opinion  in  trade  circles  that  because  the 
yarn  in  one  part  of  the  porty  in  hand  warping  is  woven  in 
the  opposite  direction  from  the  other,  different  appearances 
to  light  are  thereby  produced  in  the  fabric.  How  far  the 
stretching,  especially  that  of  the  latter  part,  and  the  fine 
spinning  on  one-sided  yarn  act  is  unknown.  In  any  case 
an  investigation  into  the  matter  would  well  reward  the  trouble. 

(d)  If  we  warp  the  warp  with  thick  or  thin  spools  only. 
This  circumstance  is  more  important  than  many  think.  If 
we  first  consider  the  warping  going  on  with  full  spools,  the 
thread  naturally  runs  off  easily  under  ordinary  circumstances, 
and  gets  more  or  less  loose.  But  at  the  end  of  the  spool, 
when  it  stands  nearly  empty  in  the  frame,  the  thread  runs 
off  with  more  difficulty,  and  while  doing  so  gets  more  twist 
as  mentioned  on  p.  33,  and  becomes  tighter,  especially  with 
thick  or  loosely  twisted  doubles.  This  is  the  chief  reason 
why  streaks  lengthways  in  the  warp  are  so  common  with  loose- 
twisted  doubles.  If  all  the  spools  are  uniform,  the  whole 
porty  will  run  tighter  off  the  spools  than  at  first.  The  warper 
must  always  try  therefore  to  warp  with  unequally  running 
spools,  in  the  positions  1 : 1  or  1 : 1 : 1,  or  even  in  four  grada¬ 
tions.  As  a  rule,  unfortunately,  little  heed  is  paid  to  this. 

(e)  If  the  warp  is  warped  with  somewhat  thick  warp  parts. 
If  the  warper  winds  the  new  porty  sometimes  above  and 
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sometimes  at  the  side  of  the  finished  part  inequalities  may 
be  expected  in  consequence  in  the  fabric.  As  above  remarked, 
we  should  make  as  small  warp  parts  as  possible,  and  wind 
the  porties  as  much  side  by  side  as  possible  and  not  always 
one  over  another. 

What  was  said  under  ( d )  is  not  only  true  for  hand  warping 
but  for  machine  warping.  To  be  convinced  of  the  truth  of 
this  it  is  enough  to  stand  behind  the  warp  drum  with  a  ready 
pieced  warp  on  it.  It  will  strike  even  a  tyro  that  two  or  four 


depressed  places  exist  on  the  drum,  which  feel  harder  than 
the  rest.  What  is  the  reason  of  this  ?  Simply  that  where 
the  depressed  places  are  the  spools  had  been  wound  right  out 
so  that  the  yarn  ran  out  less  easily,  and  caused  a  tighter 
thread.  The  warp  from  these  places  will  not  show  so  much 
in  the  fabric  as  in  those  to  make  which  the  spools  were  not 
exhausted  or  nearly  so.  What  is  the  remedy  ?  There  are 
two : — 

1.  Setting  up  the  spools  as  shown  under  ( d ). 
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2.  Regulating  the  tension  of  the  thread  by  the  thickness  of 
the  spool.  This  can  be  done  by  the  drum  or  the  brake  rods. 
These  are  iron  rods  between  which  the  threads  pass  as  they 
leave  the  warping  apparatus.  At  the  beginning  of  new  or 
thick  spools  the  skewers  are  so  placed  that  the  threads  get 
stretched  as  in  Fig.  9  where  the  arrow  shows  the  direction  in 
which  the  thread  travels,  a  the  drum  disc,  and  c  and  e  the 
rods. 

As  the  spools  get  empty,  the  disc  is  gradually  moved  till  at 
last  they  stand  as  shown  in  Fig.  10. 

The  apparatus  only  works  satisfactorily  when  properly  used. 
This  is  unfortunately  rarely  the  case.  Streaks  caused  by 
wrong  adjustment  of  the  apparatus  are  easily  known,  because 
they  take  in  every  time  the  whole  width  of  a  band,  i.e.,  of  as 
many  threads  as  run  off  from  the  spools  at  the  same  time. 
In  early  researches  I  had  had  the  skewers  put  in  the  hand 
frames  so  that  they  could  be  turned.  The  warper  was  then 
obliged  to  work  with  equal  spools,  and  had  to  alter  the  posi¬ 
tion  of  the  skewers  as  the  spools  emptied.  The  plan  was  all 
right  in  theory,  but  did  not  turn  out  well  in  practice,  as  the 
warper  too  often  forgot  to  alter  the  skewers.  Another  way 
of  avoiding  the  difficulty  is  to  stretch  each  thread  separately, 
but  this  is  a  question  which  has  not  yet  been  properly 
settled. 

(/)  Streaks  with  mechanical  warping  may  also  result  from 
the  spool  frames,  which  are  usually  set  in  an  opened  wing 
form,  being  too  far  from  each  other  in  front.  This  causes 
those  threads  which  are  the  furthest  out  to  run  in  at  too 
sharp  an  angle  as  compared  with  those  nearer  the  middle. 
Hence  the  former  become  tighter  than  the  latter.  Repeated 
investigations  have  confirmed  my  opinion  only  too  well. 

(g)  When  the  division  does  not  correspond  exactly  in  width 
with  the  spacing  of  the  warps.  Figs.  11  to  13  will  explain 
this  matter.  Figs.  11  and  12  show  the  warp  drum,  and  Fig. 
13  the  dividing  reed.  In  warping  machines  of  old  construe- 
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tion  the  threads  pass  the  reed  before  getting  to  the  drum. 
The  reed  can  be  made  wide  or  narrow  according  to  the 
warp  closeness  required,  wide  for  wide-spaced  warps  and 
narrow  for  close-spaced  ones.  If  now  the  warper  does  not 
act  conscientiously,  and  pushes  the  reed  too  high,  for  example, 
so  that  the  spacing  is  too  close,  the  band  will  become  too 
narrow,  and  will  take  more  or  less  the  form  shown  in  Fig.  11. 


Fig.  13. 


.We  see  on  the  drum  T  depressions  between  the  points 
marked  a.  If  it  is  a  question  of  a  difficult  work,  such  as 
piece-dyed  worsted,  it  will  be  sure  to  be  streaky,  and  we 
often  see  streaks  from  this  cause  even  in  simple  goods.  If 
on  the  other  hand  the  workman  pushes  the  reed  too  deep, 
the  bands  take  the  shape  seen  in  Fig.  12.  In  Fig.  11  the 
bands  get  too  long  in  the  middle,  and  in  Fig.  12  at  the  side, 
so  the  golden  mean  has  to  be  found. 
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The  diagonal  windings  introduced  a  few  years  ago  are 
always  to  be  preferred  to  the  pegged-in  drums,  if  rightly 
constructed. 

I  would  here  call  attention  to  another  bad  warping  habit, 
viz.,  to  put  every  possible  lot  of  yarn  on  to  the  machine  or 
warping  frame.  If  several  women  work  side  by  side,  care¬ 
lessness  is  sure  to  result  in  yarn  being  taken  from  the  wrong 
box,  and  spools  which  have  happened  to  fall  to  the  ground 
are  put  back  into  the  wrong  box  or  basket.  Afterwards  no 
one  can  make  out  why  the  goods  are  streaky ,  and  the  spinnei 
is  often  blamed.  The  warpers  should  therefore  have  no  yarn 
except  what  they  actually  want,  and  should  not  be  allowed 
to  gossip. 

III.  Defective  Sizing  and  Steaming  or  Deying  of  the 
Sized  Wabp. 

In  coloured  cotton  warps  some  loose  dyes  come  off  after 
the  sizing  on  to  the  brushes  and  the  neighbouring  threads. 
This  does  not  occur  so  much  with  wool,  but  there  is  a  risk 
of  having  size  patches  if  care  is  not  taken.  This  happens, 
for  example,  when  the  upper  wringing  roll  of  the  sizing 
machine  has  been  lifted  for  some  reason  and  then  the  sized 
warp  has  been  allowed  to  pass  with  a  part  unpressed.  The 
same  results  if  an  already  sized  and  dried  warp  must  be 
turned  back  into  the  size  bath,  and  does  not  get  properly 
softened  before  it  is  wrung  again.  Size  patches  also  result 
when  the  size  has  not  been  properly  purified  through  a  sieve, 
especially  if  it  is  shoe-leather  or  hide-clipping  size. 

If  the  weaver  lets  such  patches  get  unopened  too  near  the 
harness,  tight  threads  are  formed  at  first,  but  after  opening 
the  patch  they  are  too  loose.  Oversized  warps  are  best  re¬ 
medied  by  drawing  them  through  warm  water,  or  if  not  much 
overdone,  through  weak  size,  heating  them  otherwise  exactly 
as  in  ordinary  sizing.  If,  however,  the  warp  is  only  slightly 
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sized,  it  is  a  good  plan  to  spread  out  a  damp  cloth  near  the 
stretching  beam,  renewing  the  moisture  from  time  to  time 
by  dipping  the  cloth  in  water  and  wringing  it. 

Special  size  patches  making  the  weft  show  wavy  marks 
result  when  the  pressure  roller  oyer  the  size  trough  is  not 
properly  wrapped.  If  there  are  gaps  in  the  wrapping  the 
wringing  is,  of  course,  uneven,  and  imperfect  and  diagonal 
size  patches  are  formed. 

A  good  wrapping  is  got  by  first  wrapping  a  felt  tight  round 
the  roller,  as  is  used  in  card  bands,  and  then  several  thick¬ 
nesses  of  a  thin  cotton  cloth,  sewing  the  thicknesses  together 
with  good  sewing  cotton.  Naturally  at  the  beginning  of  the 
work  this  wrapping  must  be  well  wetted. 

In  sizing  it  is  not  enough  to  have  the  pressing  roller  pro¬ 
perly  wrapped.  Both  it  and  the  under  roller  must  be  ac¬ 
curately  circular.  I  may  here  call  attention  to  the  following 
case  in  point. 

A  foreign  firm  sent  me  pieces  with  warp  streaks  for  investi¬ 
gation.  The  streaks  were  in  pieces  with  various  warps,  and 
occurred  most  commonly  in  summer.  After  long  inquiry 
it  was  discovered  that  the  under  size  roller  was  not  true, 
and  had  caused  unequally  sized  places,  some  containing 
several  times  as  much  size  as  they  ought  to  have  done,  and 
had  never  properly  dried,  so  that  they  smeared  the  lower  bar 
of  the  warping  machine.  In  this  way,  first  the  warp  could 
not  travel  uniformly,  and  secondly  a  fermentation  was  set  up 
in  the  damp  oversized  places,  whereby  the  dyes  suffered  and 
the  milling  was  rendered  defective. 

I  might  here  also  mention  size  which  has  gone  sour,  which 
plays  an  injurious  part  with  some  dyes.  Hence  the  addition 
of  boric  acid  to  the  size,  especially  in  summer,  is  advisable  as 
a  disinfectant.  If  the  warp  is  sized  too  hot  with  a  hand 
machine,  especially  if  it  is  not  stretched  out  at  once,  but 
left  lying  piled  up,  various  evils  result.  The  hot  size,  which 
is  then  very  fluid,  sinks  readily  to  the  bottom  of  the  pile,  so 
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that  it  is  oversized  and  the  top  undersized.  Besides,  the 
colour  of  the  wool  suffers  by  long  overheating.  Pieces  con¬ 
taining  oversized  warp  should  be  well  soaked  before  going  to 
the  washing  machine,  or  else  the  direct  heavy  pressure  on  the 
sized  places  (if  the  goods  run  in  folds)  may  easily  cause  kinks 
or  breakages. 

IY.  Defective  Stretching  of  the  Warp. 

This  is  specially  important  with  wool  warps  warped  and 
sized  by  hand.  These  operations  are  superficially  done  in 
many  factories,  especially  when  the  drying-room  is  not  so 
long  as  the  warp,  so  that  the  stretched  warp  has  to  be  moved 
backwards  and  forwards.  Then  special  care  is  required  to 
give  a  uniform  stretching  throughout.  Every  master  weaver 
especially  concerned  should  make  a  point  of  visiting  the  dry¬ 
ing-room  as  often  as  possible  to  see  personally  that  this  is 
done.  Many  factories  have  a  good  custom  of  marking  all 
warps  off  into  lengths  of  about  5  metres  by  a  coloured  thread 
or  a  paint-mark.  This  makes  it  easy  for  the  sizer  to  stretch 
uniformly. 

To-day,  when  competition  is  so  keen  and  only  faultless 
goods  can  be  profitably  sold,  no  trouble  must  be  shirked, 
and  the  greatest  attention  paid  even  to  the  most  trifling  opera¬ 
tions.  To  prevent  the  warp  from  sticking  to  the  rollers  at 
either  side  of  the  drying-room  and  to  avoid  size  patches  the 
sizer  must  at  the  beginning  of  the  drying  turn  the  rollers  a 
little  at  intervals  of  half  an  hour  or  an  hour.  In  drying  on 
the  reel  size  patches  are  formed  on  the  rods  according  to  the 
structure  of  the  reel.  This  can  be  remedied  by  putting  in 
round  rods  instead  of  the  ordinary  square  ones,  and  turn¬ 
ing  them  a  little  at  intervals  of  half  an  hour  or  an  hour.  As 
to  softening  the  size  patches  I  refer  to  the  last  chapter. 

Streaks  also  occur  in  warps  which  contain  loose  dyes  and 
have  been  dried  in  the  sun  or  the  open  air.  Those  threads 
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which  lie  on  the  surface  are  more  attacked  by  the  light  than 
the  rest.  Hence  with  certain  awkward  dyes  the  warps 
should  not  be  dried  in  the  open  air,  at  least  not  in  direct 
sunlight.  As  regards  insufficient  drying,  refer  to  the  re¬ 
marks  on  “  mildew  spots 

Y.  Defective  Beaming  of  the  Warp. 

This  is  a  great  cause  of  streaks  lengthways  of  the  warp, 
and  the  following  circumstances,  among  others,  are  con¬ 
cerned  in  it 

(a)  Defective  fastening  of  the  warp  to  the  yarn  beam. 

(■ b )  Unsuitable  raddling. 

(c)  Laying  the  warp  too  narrow  or  too  wide  in  the  raddle. 

( d )  Too  thick  porties. 

(e)  Too  loose  or  unequal  beaming. 

(/)  Too  tight  stretching  in  beaming. 

(a)  Defective  fastening  to  the  yarn  beam.  Many  weavers 
are  careless  in  fastening  the  warp  to  the  yarn  beam.  The 
porties  must  first  be  uniformly  spaced  on  the  beaming  stick. 
Then,  holding  the  stick  with  one  hand,  strike  the  porties  with 
the  other,  whereby  the  half  porties  are  equalised  on  either 
side.  Then  the  stick  is  exactly  parallel  to  the  beam,  and  if, 
as  is  necessary,  there  is  a  groove  in  the  beam,  fasten  on  so 
that  the  stick  lies  exactly  in  the  proper  groove.  If  the  stick 
is  not  bound  exactly  parallel  to  the  beam,  diagonal  streaks 
appear  at  every  revolution  of  the  beam.  The  cords  with 
which  the  stick  is  tied  must  not  be  too  thick,  and  thick  knots 
must  not  be  made,  or  the  warp  gets  too  tightly  wrapped 
over  the  cords  or  knots,  and  makes  loose  places  in  the 
weaving. 

For  fastening  the  warps  on  to  the  beam  it  is  best  to  use  a 
piece  of  strong  linen  into  the  end  of  which  a  fiat  iron  bar 
is  sewn.  The  stick  in  the  warp  is  with  the  prepared  warp 
fastened  at  intervals  of  from  15  to  20  cm.  by  fine  but  strong 
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strings  to  the  bar  in  the  linen.  Of  late  I  have  been  using 
more  than  one  flat  bar,  uniting  them  in  S-shaped  hooks. 

To  be  extra  careful  with  special  goods,  a  sheet  of  paste¬ 
board  should  be  inserted  in  the  binding.  It  is  still  more 
convenient,  however,  to  sew  a  flounce  on  to  the  linen  which 
will  cover  the  knots.  This  flounce  does  not  wear  out  like 
pasteboard. 

(. b )  Unsuitable  Raddling.  —  Raddling  is  defective  when 
the  number  of  teeth  does  not  correspond  to  the  number  of 
porties,  i.e.,  when  the  number  of  teeth  is  not  great  enough 
for  every  space  to  contain  the  same  number  of  threads. 
Hence  every  manufacturer,  now  that  no  good  adjustable 
raddle  is  on  the  market,  has  to  have  as  many  different  sizes 
in  stock  as  possible.  If,  for  example,  gaps  must  be  left  in 
beaming  in  order  to  get  the  right  breadth  of  the  warp,  it 
is  obvious  that  the  part  of  the  beam  opposite  these  gaps  is 
less  strougly  fastened  than  the  rest.  If  the  beam  is  very 
thick,  the  porties  wrapped  on  it  near  these  places  sink  in, 
and  towards  the  end  of  the  weaving  of  the  warp  become  too 
tight,  making  places  too  loose  at  first  and  too  tight  later,  and 
thus  always  causing  streaks. 

If  we  take  the  opposite  case,  i.e.,  certain  of  the  spaces 
between  the  raddle  teeth  containing  more  threads  than  others, 
because  we  are  compelled  here  and  there  to  put  doubled 
porties  in  a  space,  the  beam  gets  too  tightly  wound  at  those 
places,  and  becomes  thicker  there,  wherefore  the  warp  is 
stretched  at  those  places  more  than  elsewhere,  and  streaks 
are  the  necessary  consequence. 

Both  cases,  too  wide  as  well  as  too  narrow  raddling,  are 
not  so  bad  if  the  warp,  on  leaving  the  raddles,  passes  under 
and  over  a  few  stretching  bars,  whereby  the  gaps  and  differ¬ 
ences  in  thickness  are  to  some  extent  done  away  with.  It  is 
also  advisable  to  change  about  the  raddle  often  from  right  to 
left  and  vice  versa.  This  helps  the  effect  of  the  stretching 
bars.  Nevertheless  we  must  always  try  for  porties  as  thin 
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as  possible,  and  as  many  raddle  teeth  as  porties.  Raddles  of 
delta  shape,  which  may  be  made  large  or  small,  are  to  be 
recommended.  See  under  (d)  below. 

(c)  Too  Wide  or  Narrow  Beaming. — I  do  not  assert  that 
too  wide  or  too  narrow  beaming  actually  produces  stripes, 
but  I  have  the  case  in  my  mind  that  the  position  of  the 
beam  plate  does  not  correspond  to  the  breadth  of  the  warp 
in  the  raddle.  If,  for  example,  the  warp  is  wider  than  the 
distance  between  the  ends  of  the  beam,  and  there  the  threads 
often  tear  during  beaming.  The  heaping  of  the  warp  at  the 
ends  of  the  beam  makes  unequal  stretching  of  the  threads, 
and  hence  produces  streaks  at  the  edges  of  the  piece.  If  this 
excess  of  width  in  the  warp  is  noticed  too  late,  the  raddles 
are  put  askew  so  as  to  get  the  proper  width,  and  kept  so 
till  the  beaming  is  finished.  If  the  reverse  is  the  case,  i.e., 
the  warp  is  narrower  than  the  beam  length,  it  is  more 
serious,  for  places  are  produced  at  the  sides  of  the  piece 
where  the  side  threads  are  depressed  during  beaming  and 
especially  during  weaving.  If  this  is  noticed  in  time,  the 
beam  is  shortened,  but  if  a  good  deal  of  warp  has  already  been 
beamed,  it  is  taken  off  again,  and  the  beam  then  shortened. 
The  disc  ends  adjustable  by.  screws  and  described  by  me  on 
p.  985  of  the  Handbuch  der  Weberei  are  highly  to  be  recom¬ 
mended.  If  they  are  used,  unbeaming  is  rarely  necessary, 
if  the  use  of  the  screws  is  not  put  off  too  late. 

I  wish  to  call  special  attention  here  to  the  fact  that  if  the 
width  of  the  warp  is  only  a  few  centimetres  out,  it  is  better 
to  leave  things  as  they  are,  as  a  few  centimetres  more  or  less 
do  no  harm.  See  the  article  on  too  loose  beaming. 

(d)  Too  Thick  Forties. — Refer  back  to  p.  36,  re  the  warping 
of  thick  porties.  Thick  porties  lay  the  foundation  of  an  un¬ 
even  fabric,  because,  during  weaving,  if  they  are  a  little 
distorted,  they  open  badly,  and  also  do  not  lie  smooth  on  the 
yarn  beam.  Thick  porties  also  cause  faults  by  making  ribs 
on  the  beam,  if  the  raddle  was  not  moved  backwards  and 


INEQUALITIES  IN  STREAKS  AND  BANDS. 


49 


forwards  enough  during  beaming.  This  backward  and  for¬ 
ward  movement  of  the  raddle  is  absolutely  indispensable  in 
hand  beaming.  If  then  the  porty  comes  between  two  of 


these  ribs,  it  becomes  looser.  Here,  as  in  all  warp  beaming, 
the  warp  should  be  passed  under  and  over  several  stretching 
bars  as  is  almost  always  done.  The  arrangement  is  shown 
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in  Fig.  14.  In  England,  strange  to  say,  beaming  machines 
are  still  made  without  this  indispensable  adjunct.  In  our 
figure  r  is  the  raddle,  a,  b  and  c  stretching  rods,  b  being  as 
a  rule  adjustable  higher  or  lower,  and  g  the  beam.  Eotatable 
stretching  rods  may  be  used  for  any  required  tension. 

( e )  Too  Loose  Beaming This  causes  streaks  lengthways  of 
the  warp  just  like  unequal  beaming.  If  the  warp  is  beamed 


too  loose,  we  must  not  shirk  the  trouble  of  unbeaming  it  and 
rebeaming  it  properly.  It  is  in  all  cases  better  to  do  this 
than  to  run  the  risk  of  spoiling  one  or  more  pieces,  which 
happens  very  easily  when  the  porties  are  unequally  loose  and 
give  too  loose  and  too  tight  places  in  weaving.  The  distorted 
patterns  which  often  come  upon  the  market  are  nearly  always 
referable  to  too  loose  beaming.  In  the  same  way,  many 
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carded  wool  goods  with  heavy  warps  get  streaks  lengthways. 
Such  warps  do  not  beam  on  so  strongly  as  worsted  warps. 

If  we  find  that  the  weaving  shows  too  loose  beaming  the 
remedy  is  to  add  more  stretching  bars.  Then  the  stroke  of 
the  batten  does  not  act  so  powerfully  on  the  loose  warp. 
Figs.  15  and  16  show  two  different  systems  of  stretching  bars. 


a  is  the  yarn  beam,  b,  c,  1,  2  and  3  the  stretching  bars.  The 
arrangement  shown  in  Fig.  15  has  given  me  very  good  results 
in  practice  and  is  easily  made. 

(/)  Too  Short  Stretches  in  Beaming. — This  only  applies  to 
warps  warped  with  a  hand  machine.  With  heavy  warps, 
either  of  strong  yarns  or  of  very  numerous  threads,  loose 
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porties  are  easily  caused  by  too  short  stretches.  With  long 
stretches,  however,  the  porties  usually  equalise  themselves. 

VI.  Defective  Twisting  of  the  Porties  in  Tying  on. 

If  the  warp  consists  of  an  upper  and  an  under  warp  and 
the  porties  are  not  uniformly  twisted,  so  that  in  one  porty 
the  upper  warp  and  in  another  the  under  warp  is  beamed 
upwards,  the  action  of  the  less  twisted  porties  is  irregular, 
especially  in  smooth  single-coloured  goods.  Porties  in  which 
the  warp  does  not  open  easily  show  differently  in  the  fabric 
from  those  with  a  clear  opening. 

What  has  just  been  said  about  beaming  also  applies  to  the 
case  of  the  weaver  from  any  cause  bringing  porties  into  the 
wrong  grooves.  These  porties  do  not  open  easily. 

VII.  Wrong  Treatment  of  the  Warp  on  the  Loom. 

Here  the  following  points  are  to  be  considered : — 

(a)  The  separation  of  the  porties. 

( b )  Piecing  the  threads  during  weaving. 

(c)  The  substitution  of  threads. 

(■ d )  The  nature  of  the  breast  beam. 

(e)  The  treatment  of  rods. 

(/)  Wrong  sizing  or  greasing  of  the  warp. 

(, g )  The  rubbing  of  anything  against  the  finished  cloth  on 
the  loom. 

(a)  The  Separation  of  the  Porties. — This  only  applies  to 
hand-made  warps.  In  separating  twisted  porties  or  porties 
stuck  together  by  size  special  care  is  needed.  If  they  are 
allowed  to  get  too  near  to  the  harness  before  being  separated 
tightness  of  threads,  or  even  whole  porties,  ensues,  and  then 
slackness  after  separation.  In  the  first  case  the  warp  pene¬ 
trates  the  fabric  too  deeply,  and  in  the  second  the  reverse  is 
the  case.  If  the  weaver  has  tangled  or  untwisted  porties,  or 
porties  stuck  together  by  size,  in  his  warp,  he  must  proceed 
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with  great  caution.  With  an  untwisted  porty,  a  round  skewer 
or  weight  is  hung  in  it  and  it  is  carefully  watched.  The  same 
is  done  with  stuck  and  tangled  porties. 

(6)  Tangling  during  Weaving. — This  is  usually  done  by 
apprentices  and  careless  weavers,  who  in  piecing  a  broken 
thread,  or  bringing  a  thread  into  the  harness,  do  not  see 
whether  it  is  snarled  with  its  neighbours  behind  the  harness 
or  not.  Such  snarling  give  single  or  grouped  overtight  threads 
in  the  fabric.  See  last  chapter. 

(c)  Substitution  of  Threads.  —  If,  for  example,  a  thread 
breaks  and  the  weaver  cannot  at  once  find  the  end,  or  a 
lot  of  a  thread  is  missing,  the  weaver  is  compelled  to  re¬ 
place  it.  The  substituted  threads  are  inserted  into  the  warp 
in  four  different  ways  as  follows  :  (1)  By  putting  a  spool,  in 
the  neighbourhood  of  the  stretching  bar,  over  the  loom  or 
under  it,  winding  the  thread  from  the  spool  a  few  times 
round  the  yarn  beam,  and  then  putting  it  through  the  har¬ 
ness  with  the  others.  This  method  is  only  practised  when  a 
great  length  of  thread  will  probably  be  required.  (2)  By  twin¬ 
ing  fragments  and  threads  near  the  yarn  beam  round  the  porty 
in  which  the  thread  is  missing.  I  may  here  mention  a  bad 
habit  of  many  weavers  of  fastening  the  substituted  thread  to 
the  yarn  beam  when  it  is  necessary  to  loosen  the  porty  from 
the  beam  with  one  hand  in  doing  it.  This  does  no  harm  as 
a  rule  with  ordinary  goods,  but  much  with  fine  goods,  and 
especially  when  the  warp  has  been  beamed  a  little  too  loose, 
because  then  the  threads  get  loose  for  a  moment.  (3)  By 
the  weaver  tying  any  object  to  the  threads  concerned,  and 
letting  it  hang  down  behind  the  stretching  bar.  See  under 
“tight  threads”.  (4)  By  the  weaver  leading  threads  from 
some  other  part  of  the  warp  to  the  defective  place. 

All  four  methods  are  good  if  executed  with  the  necessary 
care  and  skill.  In  the  second  the  same  precaution  is  wanted 
as  with  untwisted  porties,  i.e.,  not  to  substitute  too  near  the 
harness,  for  then  the  porty  prevented  from  rising  gives  too 
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tight  threads,  and  after  the  substituted  threads  have  come 
to  end,  places  which  are  too  loose. 

(' d )  The  Nature  of  the  Breast  Beam. — Many  loom  makers 
do  not  pay  sufficient  attention  to  this  important  matter.  In 
many  looms  the  screw  and  nail  heads  project  too  much.  Al¬ 
though  these  are  not  always  injurious  to  the  goods  they  are 
sometimes,  as  dirt  collects  behind  them,  especially  in  wet 
weaving.  This  dirt  gets  wet  and  soft.  When  the  loom 
stands  still  on  Sundays  and  holidays  the  dirt,  which  usually 
contains  size,  dries  again,  and  when  work  is  resumed  abrades 
the  fabric.  Hence  all  nail  and  screw  holes  should  be  counter¬ 
sunk.  Rough  breast  beams,  especially  of  iron,  scratch  the 
goods,  if  woven  with  the  right  side  down  and  weighted  here 
and  there  by  laying  a  shuttle  on  it. 

(e)  Treatment  of  Bods. — If  rods  are  to  be  inserted  into  the 
warp  or  left  there  during  weaving  the  greatest  care  must  be 
taken,  especially  with  fine  single-coloured  goods,  because 
then  streaks  through  tight  porties  or  single  threads  easily 
happen,  as  here  and  there  groups  do  not  open  properly. 
The  rods  act  on  these  and  also  on  the  threads  of  the  leaves 
behind,  because  these  receive  a  higher  and  deeper  shed, 
with  such  tension  that  they  stretch  them  too  tight.  It  is  a 
very  good  plan  never  to  tie  the  rods  to  the  stretching  bar, 
but  to  weight  them  with  a  small  weight  which  yields  corres¬ 
pondingly  if  a  thread  gets  tangled.  The  best  advice,  how¬ 
ever,  is  to  dispense  with  rods  as  much  as  possible. 

Thirty  or  forty  years  ago  it  was  supposed  that  weaving 
without  cross  frame  rods  was  impossible.  Now  in  the  wool 
trade  they  are  hardly  ever  used. 

(f)  Bad  Sizing  or  Greasing  on  the  Loom. — As  a  rule  only 
linen  or  cotton  warps  are  sized,  but  they,  as  well  as  silk  and 
wool  warps,  are  greased  with  paraffin  or  unsalted  lard,  but 
wool  is  also  greased  with  oleine  or  olive  oil.  There  are 
weavers  who  have  the  bad  habit  of  making  strokes  with  the 
brushes  in  sizing  from  the  yarn  beam  to  the  harness,  causing 
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loose  threads.  This  is  specially  injurious  for  fabrics  with  a 
warp  effect,  as  every  loose  place  shows  clearly  in  the  fabric. 

(i g )  Rubbing  Against  the  Finished  Goods  on  the  Loom.  See 
article  xiii.,  also  p.  54. 

VIII.  In  Certain  Goods  Excessive  Number  of  Heald 
Shafts  or  Setting  the  Harness  too  wide. 

In  difficult  goods,  those  for  example  with  a  dark  weft  and 
a  light  warp,  or  vice  versa,  or  where  the  pattern  offers  a  rather 
smooth  surface,  such  as  some  simple  cheviots,  streaks  may 
easily  be  caused  by  using  too  many  shafts.  This  is  easily 
understood,  because  the  threads  in  the  leash  raised  by  the 
hinder  healds  do  not  make  exactly  the  same  angle  as  the 
forward  ones,  i.e.,  are  not  lifted  so  clean  and  tight.  In  the 
silk  trade  such  faults  are  also  easily  caused  by  setting  the 
harness  too  wide,  and  especially  if  the  Jacquard  is  provided 
with  lifting  mechanism  only.  If  large  numbers  of  shafts  or 
broad  harness  setting  cannot  be  avoided  for  rather  smooth 
goods,  it  is  well  to  have  a  special  arrangement  of  threads. 
For  example  with  thirty-two  shafts  draw  the  first  thread  on 
to  No.  1,  the  second  on  to  No.  17,  the  third  on  to  No.  2, 
the  fourth  on  to  No.  18,  and  so  on,  or  group  the  threads  in 
three  or  four  divisions.  With  a  deep-set  harness  the  same 
order  is  available.  In  the  wool  trade  the  harness  board  is  of 
far  less  importance  than  with  silk,  where  it  is  indispensable 
for  many  patterns. 

With  unusually  fine  croise,  which  is  worked  with  very 
thick  laths  in  the  harness,  and  with  which  the  shafts  stand 
rather  far  apart  in  the  loom,  it  is  also  well  to  rearrange  the 
threads,  for  example,  to  make  a  1,  2,  3,  4.  This  makes  a 
better  and  clearer  result.  Of  course  the  lifting  of  the  shafts 
must  correspond  to  the  entering. 
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IX.  Defective  Harness. 

Here  there  are  many  causes  of  streaks  lengthways  in  the 
warp. 

(a)  When  the  tringle  eyes  are  such  that  the  threads  catch 
in  them.  Eefer  here  to  “too  tight  threads”.  If  the  eyes 
turn,  the  threads  get  snarled  round  them.  In  both  cases  the 
thread  gets  rubbed,  which  spoils  its  lustre,  and  makes  it 
rough,  a  thing  very  injurious  in  silk  and  in  very  fine  worsteds. 

(b)  When  the  harness  consists  of  wire  healds  which  are 
not  properly  spaced,  or  are  rough,  as  is  often  the  case  with 
turned  healds.  If  the  healds  are  too  close  together  in  places, 
they  rub  the  threads  and  roughen  them,  in  rising  and 
falling.  In  coloured  wools  this  matters  less,  but  with  piece- 
dyed  worsteds  the  rubbed  places  appear  later  darker  than  the 
rest. 

(c)  When  harness  is  used  with  unequal  shafts  or  healds. 
This  alone  does  not  matter  much,  if,  when  the  harness  is 
hung  up,  attention  is  paid  to  the  depth  of  the  separate  healds. 
If  this  is  not  done,  and  the  heald  shafts  are  all  hung  up  at 
the  same  height  irrespective  of  depth  so  that  some  of  them 
have  their  eyes  lower  than  others,  streaks  are  sure  to  occur, 
especially  when  there  are  many  shafts  or  the  patterns  are 
large.  This  may  be  caused  in  two  ways  :  either  the  threads 
hanging  too  low  are  roughened  by  rubbing  on  the  weft  board, 
or  if  they  go  into  the  upper  leash,  they  are  not  lifted  high 
enough  so  that  they  do  not  admit  the  weft  in  places,  do  not 
lie  so  smooth  as  the  others  which  have  been  properly  lifted, 
and  do  not  go  properly  into  the  upper  leash  until  the  shuttle 
passes.  Healds  hanging  too  high  are  more  easily  noticed  by 
the  weaver  from  the  higher  lifting  of  the  threads,  and  so 
rectified. 

(d)  By  allowing  too  large  groups  of  empty  healds  to  hang 
in  the  harness.  The  warp  threads  which  come  into  contact 
with  these  groups,  and  must  rise  and  fall  close  to  them,  get 
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rubbed  and  rough  and  cause  streaks  in  the  finer  goods.  Be¬ 
sides,  the  outer  threads  on  both  sides  of  the  gaps  exert  a  drag 
on  the  reed  sticks,  which  yield  a  little,  and  so  by  making  the 
warp  rough,  again  produce  streaks. 

X.  Uneven  or  Defective  Reeds. 

The  reed  is  one  of  the  most  important  parts  of  a  loom. 
Threads  drawn  through  an  uneven  reed  give  uneven  and 
therefore  streaky  goods.  The  unevenness  of  the  reeds  may 
be  the  fault  of  the  maker,  but  may  also  arise  during  the  work. 
If  the  matter  cannot  be  fully  remedied,  the  whole  reed  should 
be  thrown  away.  It  is  better  to  waste  a  few  shillings  than  to 
get  streaky  goods.  Rusty  reeds  are  also  injurious,  because 
they  not  only  dirty  the  goods  but  also  roughen  the  threads. 
In  both  ways  the  subsequent  dyeing  is  spoiled  by  dark  places 
appearing.  These  places  are  removed  as  shown  in  the  last 
chapter.  A  reed  can  also  be  defective  by  containing  reeds 
which  are  too  thick  or  too  thin.  If  too  thick  they  rub  the 
warp,  and  prevent  a  proper  opening  of  the  shed,  while  if  too 
thin,  they  easily  give  sideways,  and  so  cause  streaky  goods. 

XI.  Irregular  Reeding. 

Here  the  following  are  the  chief  points  to  be  considered : — 
(a)  When  the  reeding  has  been  unskilfully  done,  so  that 
the  threads  are  not  combined  properly. 

(5)  When  the  weaver  puts  the  threads  in  the  wrong  places 
in  piecing  or  in  threading,  so  that  some  reed  openings  contain 
more  threads  than  they  ought. 

(c)  When  the  groups  of  threads  are  so  reeded  that  the 
goods  become  streaky,  whether  lengthways  or  diagonally. 

(. d )  When  the  groups  of  threads  are  too  large. 

We  will  give  an  example  of  {a).  Suppose  a  pattern  of  four 
dark  and  two  light  threads,  and  the  threads  reeded  so  that 
the  light  threads  are  separated  at  one  place  and  together  at 
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another.  We  then  get  two  different  sorts  of  stripes.  And 
this  simple  effect  may  be  repeated  over  and  over  again 
throughout  the  width  of  the  warp. 

(5)  is  so  simple  that  it  requires  no  illustration.  After  the 
weaving  is  finished,  it  can  be  remedied  by  bringing  the  pieces 
over  a  perch,  and  removing  the  superfluous  threads  from  the 
wrong  side  with  a  needle. 

(c)  is  only  too  common  in  practice.  As  an  example  we 
may  take  say  a  9-leaved  cross  weaving,  with  four  threads 
per  reed,  and  find  that  every  9  x  4  -=  36  threads  have  the 
same  ratio,  i.e.,  that  for  every  nine  reed  openings  the  same 
spacing  and  weft  arrangement  recur.  Every  expert  knows 
that  such  unsuitable  ratios  cause  in  any  single-coloured  fabric 
a  false  twill  effect.  It  is  not  a  lengthways  but  a  diagonal 
streak.  With  the  number  9  the  evil  can  be  simply  remedied 
by  taking  3,  an  aliquot  part  of  9,  threads  to  the  reed.  With 
prime  numbers,  such  as  7,  11,  13,  17,  etc.,  as  few  threads 
should  be  taken  per  reed  as  possible,  so  as  not  to  make  the 
whole  ratio  too  large,  for  the  larger  it  is,  the  more  risk  there 
is  of  a  false  twill  effect. 

(■ d )  If  we  take  too  large  groups  of  threads  per  reed,  the 
opening  does  not  take  place  properly,  and  the  threads  in  the 
middle  of  the  bundle  being  pressed  together,  a  separation  of 
group  from  group  takes  place  at  the  sides,  making  the  fabric 
ribbed. 


XII.  Wrong  Weave  or  Colour  Position. 

Refer  to  Chapters  IY.  and  VIII. 

XIII.  Wrong  Treatment  in  Removing  Knots  (Burls). 

Many  readers  may  think  it  impossible  that  streaks  should 
be  caused  by  this,  but  they  very  often  are.  The  burler  pulls 
the  knot  out  of  the  goods  and  then  tears  or  cuts  it  off.  The 
pulling  out  makes  a  tight  place  right  and  left.  To  prevent 
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this,  the  burling  iron  is  passed  backwards  and  forwards  a  few 
times  over  these  places.  If  the  iron  is  ever  so  slightly  sharp 
at  the  edges  it  makes  defective  places,  which  in  worsted  and 
lustred  cheviots  are  very  detrimental.  These  streaky  places 
are  recognised  by  tapering  off  in  two  directions,  as  the 
scratching  takes  place  in  two  directions.  These  scratches 
are  also  often  caused  by  the  point  of  the  iron,  but  may  also 
be  produced  by  needles  or  shears. 

XIY.  Wrong  Treatment  in  Washing,  Milling  and 
Carbonisation. 

Refer  to  Chapters  XIY.  and  XV. 

XV.  Wrong  Treatment  in  Raising. 

Streaks  may  be  produced  at  the  end  or  beginning  of  the 
piece  in  raising  by  sewing  on  with  too  long  stitches,  so  that 
the  stretching  of  the  cloth  and  hence  the  pressing  on  the 
raising  cylinder  is  unequal.  Also  if  the  goods  touch  the 
raising  teeth  more  on  one  side  than  the  other,  which  happens 
when  the  guiding  rollers  are  not  properly  placed.  Raising 
streaks  occur  also  very  easily  if  the  goods  are  stretched  too 
tight  during  the  raising.  Another  cause  of  raising  streaks 
is  when  the  cards  of  the  gig  are  of  unequal  strength,  whereby 
the  cloth  is  naturally  unequally  affected.  This  inequality  in 
the  carding  may  be  of  three  kinds  :  the  cards  may  be  unequal 
in  strength  or  thickness,  or  be  unequally  worn,  or  have  gaps 
in  them. 

In  choosing  cards  it  is  very  advisable  to  employ  a  skilled 
person.  It  is  better  to  pay  a  specialist  a  little  more  than  to 
entrust  the  selection  even  to  the  best  workman.  Most  old 
raisers  only  examine  the  cards  superficially,  and  are  not 
competent  to  choose.  In  large  manufacturing  towns  there 
are  usually  specialists  who  go  from  factory  to  factory,  and 
carry  out  the  setting  of  the  cards. 


(50  FAULTS  IN  MANUFACTURE  OF  WOOLLEN  GOODS. 

I  would  here  call  attention  to  the  changing  of  whole  card- 
rods.  With  a  careless  raiser,  the  cards  are  often  put  too 
close  together,  and  then  changed.  This  does  not  cause 
streaks  lengthways,  but  shade  effects  transversely  which  do 
not  agree  together. 

Raising  streaks  also  occur  if  the  goods  are  not  uniformly 
wetted,  as  when  it  has  hung  over  a  horse  so  that  the  water 
has  accumulated  in  the  selvedges,  and  they  are  wetter  than 
the  middle. 

Also  if  the  goods  are  not  kept  carefully  at  full  width,  and 
pass  the  gig  in  a  creased  form.  Seams  are  very  apt  to  form 
these  creases. 

Also  if  the  goods  are  raised  when  too  dry.  The  effect  of 
this  is  particularly  injurious  on  indigo-blue  riding  cords.  It 
does  not  follow  that  riding  cords  must  be  raised  extra  wet, 
but  moderately  wet  and  uniformly  so.  Above  all  things, 
at  the  beginning  of  the  raising,  we  must  use  very  worn  sets 
of  small  cards,  and  gradually  substitute  better  and  sharper 
ones.  We  must  also  reverse  the  direction  of  the  raising 
occasionally,  so  as  to  avoid,  or  at  least  lessen,  streakiness, 
which  once  produced  is  very  hard  to  get  rid  of.  Pieces  with 
raising  streaks,  especially  in  indigo-blue,  look  as  if  the  colour 
had  been  rubbed  off  in  places,  but  they  can  often  be  made 
faultless  by  again  subjecting  them  to  the  gig,  and  constantly 
reversing  the  motion  of  the  piece.  If,  however,  this  does  not 
succeed,  the  piece  must  be  lightly  milled  and  then  again 
raised.  If  pieces  of  doeskin,  etc.,  which  require  heavy  milling, 
come  from  the  milling  with  milling  creases,  the  creases  are 
removed  by  soaking  in  warm  water  and  wrapping  round 
rollers  before  the  piece  is  raised. 

It  is  evident  that  too  projecting  cards  may  cause  streaks  or 
even  holes. 

Raising  streaks  always  run  lengthways  and  never  diagon¬ 
ally,  unless  the  goods  have  been  pulled  too  much  backwards 
and  forwards. 
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Most  raising  stripes  can  lie  removed  by  a  careful  second 
raising,  or  they  can  be  removed  with  the  steam  brush,  and  if 
the  streaks  are  very  bad,  re-raising  in  a  very  wet  state.  It 
is  also  a  very  good  plan  to  wet  the  piece  well,  and  then  to 
stretch  it  in  every  direction  on  a  drying  frame.  It  is  then 
again  wetted,  wrapped  round  a  roller,  and  left  to  stand  for 
a  time.  It  is  finally  raised  over  again.  Goods  striped  in 
raising  can  also  be  rectified  by  a  careful  treatment  on  the 
roll-raising  machine  followed  by  a  fresh  raising.  Fabrics 
with  very  hard  yarns  such  as  mohair  and  many  lustred 
cheviots  will  under  no  circumstances  raise  well,  and  the 
result  is  very  bad  in  most  cases. 

XYI.  Wrong  Position  or  Unequal  Sharpness  of 
the  Shearing  Knives. 

Unequal  shearing  may  occur 

1.  By  unequal  placing  of  the  knives. 

2.  By  unequal  sharpness  of  the  knives. 

3.  By  unequal  dampness  of  the  pieces.  This  often  occurs 
because  the  parts  in  contact  with  the  drying  frame  do  not 
get  quite  dry,  and  damp  cloth  does  not  cut  so  easily  as  dry. 

4.  By  unequal  oiling  of  the  spike  leather. 

5.  By  unequal  hardness  of  the  lower  knife. 

6.  By  unequal  position  of  the  shearing  bench. 

XVII.  Improper  Roller  Pressing. 

Streaks  of  the  worst  kind  may  result  from  roller  pressing 

1.  If  the  right  side  of  the  goods  is  uppermost  during  the 
pressing,  the  pressing  roller  is  not  wrapped  with  felt,  and 
the  iron  is  somewhat  porous.  If  the  pressure  is  heavy,  the 
smooth  roller  slips  on  the  smooth  surface  of  eskimos  and 
similar  fabrics,  and  the  small  porous  places  make  nasty 
scratches.  These  can  only  be  removed  by  thorough  washing 
followed  by  raising. 
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2.  When  there  are  furrows  in  the  roller  or  trough,  and 
they  come  into  contact  with  the  right  side  of  the  cloth. 
Furrows  arise  in  the  trough  when  the  roller  is  not  coated 
with  felt,  and  in  the  following  two  cases :  (a)  when  narrow 
patterns  are  being  pressed  and  these  go  through  at  the  ends 
and  not  at  the  middle  of  the  roller.  The  roller  then  presses 
at  the  ends,  where  there  is  no  cloth,  so  strongly  upon  the 


trough  that  with  the  least  porosity  of  the  metal,  they  begin 
to  grind  each  other ;  ( b )  if  hard  particles,  such  as  bits  of  lime 
from  the  roof,  get  into  the  trough,  as  happens  but  too  often. 
To  prevent  this  falling  of  mortar  from  the  roof  I  have  con¬ 
structed  the  shield  shown  in  Fig.  17,  where  e  is  the  trough, 
d  the  roller,  and  a  the  roof-like  shield  pierced  with  a  few 
air  holes.  To  prevent  water  condensed  on  the  under  side  of 
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the  shield  from  dropping  on  the  goods,  the  gutters  c  are  pro¬ 
vided,  and  the  turned-up  edges  of  the  shield  prevent  frag¬ 
ments  falling  on  the  shield  from  above  from  reaching  the 
fabric. 

Refer  also  to  rubbing  and  creases  resulting  from  roller 
pressing. 


XVIII.  Streaks  in  Worsted  Drapes. 

This  style  is  very  difficult  to  make,  and  many  manufacturers 
never  succeed  perfectly,  and  turn  it  out  as  if  it  were  sewn 
over  with  countless  small  streaks,  and  looking  as  if  it  had 
been  scratched  all  over.  The  following  are  the  principal 
causes  of  these  streaks  : — 

1.  If  the  warp  is  placed  too  light. 

2.  If  the  fabric  contains  too  much  weft. 

3.  If  it  has  been  too  quickly  and  too  strongly  milled  in  the 
breadth. 

4.  If  it  has  been  raised  with  too  stiff  cards. 

Nos.  2  and  3  are  the  most  common.  The  method  of  rectifi¬ 
cation  is  as  follows :  If  the  fabric  has  been  already  decatised, 
it  is  carefully  softened  by  boiling  in  a  proper  machine,  and 
then  carefully  milled  in  a  quick  milling  machine.  It  is  then 
washed,  heated  from  10  to  15  minutes  at  50°  C.,  wrapped  on 
rollers  and  left  there  to  cool.  Then  it  is  raised,  and  if 
need  be  re-dyed,  and  finally  finished. 

In  milling  drap6s,  sewing  the  goods  into  a  pack  should  be 
avoided  whenever  possible,  or  the  felting  cannot  be  uniform. 
It  is  better  to  stretch  out  the  fabric  frequently,  for  the  result 
will  well  repay  the  trouble  taken. 

Transverse  Streaks. 

These  arise  from  the  following  causes  : — 

1.  Uneven  yarn. 

2.  Unequal  damping  of  the  weft. 
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3.  After  pirning  of  wetted  weft  yarn. 

4.  Unequal  damping  of  the  warp  during  weaving. 

5.  Improper  picking  of  the  weft. 

6.  False  weave  and  colour  position. 

7.  The  weft  running  badly  off  the  pirns. 

8.  The  loom  standing  still  a  long  time  during  damp 
weaving. 

9.  Improper  use  of  the  yarn-beam  brake  and  the  cloth 
beam. 

10.  Improper  nature  of  parts  of  the  loom,  e.g.,  when  beams 
and  stretching  rods  are  not  truly  circular. 

11.  Loom  running  without  weft. 

12.  Mistakes  in  finding  lost  picks. 

13.  Too  close  warp  spacing. 

14.  Unequal  warp  stretching  in  hand  looms. 

15.  In  hand  looms,  by  uneven  hanging  or  motion  of  the 
batten. 

16.  Uneven  progress  or  wrong  position  of  the  temples. 

17.  Unequal  stretching  of  the  selvedges. 

18.  Too  great  differences  in  the  weft  material. 

19.  Improper  taking  out  of  burls. 

20.  Drying  goods  in  the  sun. 

21.  Too  long  lying  of  the  goods  with  acid,  especially  if 
exposed  to  air  and  sun. 

22.  Improper  treatment  of  cross  streaks  in  raising. 

23.  Hanging  the  goods  improperly  in  the  carbonising  dry¬ 
ing-room. 

24.  Wrong  position  of  folds  in  decatising. 

25.  False  position  or  unequal  sharpness  of  the  knives  in 
the  cross-cutting  machine. 

26.  Wrong  position  of  the  press  plates  in  hydraulic  pres¬ 
sures. 

27.  Long  lying  damp  of  the  goods  before  cutting. 
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I.  Uneven  Yarn. 

Here  what  was  said  on  p.  30  with  reference  to  the  pro¬ 
duction  of  warp  streaks  in  this  way  also  applies.  As  various 
yarns  must  be  inserted  in  proper  order  in  the  warp,  so  they 
must  be  picked  in  the  weft.  It  is  often  advisable  to  weave  a 
lot  of  old  yarn  before  beginning  with  the  new  work,  provided 
we  have  not  to  do  with  old  yarn  which  is  itself  uneven. 

If  on  the  other  hand  no  new  piece  is  to  be  begun  when  a 
residue  of  yarn  has  been  woven  up,  it  is  well  when  a  new 
work  is  begun  to  weave  up  a  few  pirns  of  the  old  lot  with 
those  of  the  new,  first  in  the  proportion  of  two  to  one,  then 
one  to  one,  and  finally  one  to  two,  or  the  like  for  the  sake 
of  the  finishing.  In  this  way  much  streaking  at  the  places 
of  transition  is  avoided,  an  important  matter  with  regard 
to  raising  and  shearing. 

Many  streaks  are  also  avoided  by  the  spinning  master  giv¬ 
ing  the  weaving  master  a  proper  report  of  the  first  products 
of  a  spinning,  where  two  or  more  different  thicknesses  of  yarn 
have  been  produced  by  the  count  not  coming  out  right.  If 
the  weaving  master  knows  this  he  can  underpick  this  lot  in 
proper  proportion  with  another  yarn. 

In  melanges  and  doubles,  under  picking,  i.e.,  using  several 
shuttles,  is  indispensable  for  one  and  the  same  sort  of  yarn. 
I  refer  to  what  I  have  already  said  on  melanges  and  doubles 
for  warps.  They  require  not  less  than  three  shuttles,  and 
care  must  be  taken  that  they  are  not  going  at  the  same 
time.  In  carders’  doubling  it  often  happens  that  untwisted 
pieces  of  thread  are  included,  which  show  dark  in  the  finished 
piece. 

Now  that  the  mechanical  arrangements  of  the  loom  are 
practically  perfect,  even  with  single-coloured  goods,  we 
should  work  with  two  if  not  three  shuttles,  with  the  above 
precaution  against  them  running  together,  as  the  piece  is  then 
much  more  uniform.  See  also  under  5. 

5 
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Cross  streaks  also  result  from  pirns  being  wrongly  wound, 
too  light  or  too  thick.  This  is  a  very  frequent  cause.  Three 
remedies  are  to  be  highly  recommended  : — 

(a)  Let  the  weaver  examine  every  pirn  before  he  puts  it 
into  the  shuttle,  and  reject  those  of  wrong  material  or 
thickness. 

( b )  Use  several  shuttles  for  the  same  weft  as  already  in¬ 
sisted  on,  especially  with  melanges,  doubles,  single-coloured 
over  weft  and  thick  under  weft.  The  thicker  the  yarn  the 
more  irregular  it  is  as  a  rule,  and  the  more  it  must  be  used 
for  under  weft. 

(c)  This,  which  is  not  very  easy,  consists  in  removing  and 
not  avoiding  the  streaks.  This  is  done  after  washing  or  mill¬ 
ing  and  before  raising,  and  succeeds  fairly  well.  I  refer  here 
to  those  cross  streaks  which  form  wrinkles.  Cut  a  more  or 
less  wide  strip  pointed  at  both  ends  at  the  places  concerned, 
near  the  selvedge,  and  sew  the  selvedge  carefully  on  again. 
Success  is  in  many  cases  perfect  if  this  is  carefully  done, 
but  it  must  be  executed  before  raising,  and  these  places  must 
be  carefully  kept  at  full  width  during  the  raising.  I  know  a 
case  of  cross  streaks  in  a  dyed  piece  caused  by  mildewed  wet 
yarn. 

II.  Unequal  Damping  or  Steaming  of  the  Weft. 

This  often  causes  cross  streaks.  If  the  pirns  are  not  com¬ 
pletely  wetted  through  and  not  uniformly  centrifuged,  or  wet 
pirns  are  left  lying  too  long  unused,  the  yarn  is  thrown  un¬ 
equally  spaced  and  the  streaks  are  thereby  caused.  I  refer 
here  to  an  article  in  the  Handbuch  der  Weberei  on  yarn  wet¬ 
ting.  Above  all  things  wet  pirns  must  not  lie  long  heaped  up, 
or  the  pirns  get  unequally  wet  by  the  water  gravitating  to  the 
lower  pirns.  The  triangular  heap  piled  up  by  old  weavers 
for  draining  the  pirns  must  on  no  account  be  permitted  with 
difficult  work,  because  the  upper  pirns  generally  get  nearly 
dry,  while  the  lower  ones  dry  much  less.  To  some  extent 
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this  can  be  avoided  by  covering  the  lower  pirns  with  waste 
to  soak  up  the  water  coming  from  the  upper  ones. 

As  to  defective  steaming  I  first  refer  to  p.  43,  re  defective 
warp  steaming.  The  process  is  more  difficult  with  weft  yarn. 
If  it  is  left  to  the  weaver  he  generally  steams  too  long  or  too 
little,  and  often  forgets  to  do  it  at  all  or  omits  it  purposely. 
I  have  known  cases  in  which  the  weaver  put  his  pirns  in  the 
steam  chest,  turned  on  the  steam,  and  went  to  his  work  and 
forgot  all  about  them,  so  that  they  got  three  or  four  times 
as  much  steaming  as  they  ought  to  have  done.  The  work 
should  be  entrusted  as  a  special  duty  to  a  conscientious 
man. 


III.  Spooling  of  Wet  Yarn. 

One  might  think  this  had  nothing  to  do  with  cross  streaks, 
but  it  may  cause  them,  and  streaks  of  the  worst  kind,  and 
especially,  as  experience  has  shown,  when  the  yarn  has  been 
wound  under  tension  by  a  machine. 

On  p.  820  of  the  Handbuch  der  Weberei  it  is  mentioned 
that  a  woollen  thread  of  560  yards  per  oz.,  soaked  with  water, 
had  an  average  elasticity  coefficient  of  42-8  per  cent.  Con¬ 
sider  now  this  wet  yarn  being  wound  stretched  by  a  machine 
or  mixed  with  ordinary  unstretched  yarn.  The  combination 
of  stretched  and  unstretched  yarn  will  form  cross  streaks. 
The  matter  will  be  worse  the  longer  the  stretched  yarn  is 
left  before  being  woven.  Wet  yarn  should  never  be  spooled 
on  a  machine  if  for  use  in  weaving. 

I  should  like  here  to  call  attention  to  the  picking  of  old 
wet  pirns  which  have  been  lying.  Carded  yarn  especially, 
from  its  content  of  oil,  gets  sticky  by  long  lying  wet,  so  that 
it  does  not  run  from  the  shuttle  so  freely  or  so  uniformly  as 
other  yarn,  so  that  it  must  be  used  cautiously.  It  is  very 
important  not  to  wet  more  pirns  than  are  required  for  im¬ 
mediate  use.  Very  sticky  yam  is  best  put  with  the  waste. 
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IV.  Unequal  Damping  of  the  Warp. 

In  damp  weaving  the  passage  of  the  wet  weft  damps  the 
warp,  and  the  capillarity  of  the  warp  threads  makes  the 
water  penetrate  far  beyond  the  point  of  contact  of  warp  and 
weft.  The  warp  is  always  somewhat  damp,  therefore,  while 
the  loom  is  at  work,  but  dries  in  the  night  and  on  off  days, 
unless  the  weaving  shed  is  very  cold.  It  is  therefore  usual 
on  beginning  work  to  damp  the  warp  at  the  throwing  place. 
But  this  is  not  always  done  with  sufficient  care,  and  so  much 
water  is  often  thrown  on  that  the  place  becomes  thoroughly 
soaked.  This  easily  causes  a  double  trouble,  one  being  to 
make  the  warp  take  up  too  much  weft  at  once,  and  the  other 
that  the  goods  get  felted  at  the  wet  place.  If  a  white  fabric 
is  being  woven,  which  has  to  be  dyed  later,  the  felted  place 
appears  darker.  I  must  here  state  openly  that  I  do  not 
favour  wet  weaving,  which  causes  all  sorts  of  cross  streaks, 
as  well  as  every  possible  sort  of  mildew  and  rust  stains.  The 
warp  should  not  be  too  heavily  sized,  and  as  much  weft  as 
possible  should  be  inserted.  It  is  better  to  get  the  necessary 
weight  by  a  longer  washing  or  milling. 

In  damping  the  pirns  a  little  boric  acid  should  be  added 
to  the  water,  at  least  in  summer,  to  prevent  mildew. 

The  best  vessels  in  which  to  wet  the  pirns  are  scoured 
wooden  or  enamelled  pails.  How  often  do  we  get  rust 
stains  after  the  pirns  have  been  a  long  time  in  water  in 
badly  tinned  iron  pails?  I  know  a  case  in  which  silk  doubles 
so  treated  would  not  dye  properly,  and  came  out  too  dark. 
See  Chapter  XV. 

V.  Improper  Underpicking  of  the  Weft. 

I  remarked  on  pages  65  and  66  that  even  with  single¬ 
coloured  weft  several  shuttles  should  be  used,  whereby  greater 
uniformity  is  secured.  Further,  that  we  should  work  with 
1  : 1  or  1 : 1 : 1,  i.e.,  three  shuttles.  But  this  proportion  is  by 
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no  means  invariable,  but  should  sometimes  be  discarded,  as 
is  shown  in  Figs.  18  to  21. 

In  all  the  figures  we  have  9-leaved  diagonal  ribs  in  the 
weft  effect,  as  shown  in  Fig.  18,  by  the  two  sorts  of  type. 
In  Fig.  19  we  have  the  position  1  :  1  with  two  shuttles. 


Fig.  18. 


Fig.  19. 


Fig.  20. 


Fig.  21. 


Imagine  for  a  moment  that  the  two  wefts  are  of  unequal 
strength,  i.e.,  the  odd  numbered  threads  too  thick,  and  the 
even  numbered  ones  thinner ;  we  then  get  an  unequal  twilling, 
coarse  and  fine.  Hence  the  proportion  1 : 1  must  not  be  used. 
In  Fig.  20  we  have  three  shuttles,  1:1:1.  This  will  also 
not  do.  If  the  black  types  represent  the  thicker  threads,  we 
get  a  contrary  twill,  as  is  easily  seen  in  the  figure.  The 
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proper  twill  of  the  whole  weft  runs  to  the  right  and  the 
grouping  of  the  black  types  runs  to  the  left.  If  we  then  look 
at  Fig.  21  we  find  a  distinctly  better  arrangement,  with  the 
position  2  :  2,  and  get  in  every  direction  of  the  weft  the 
position  1:1. 
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Fig.  22. 


Fig.  23. 


If  we  turn  now  to  Figs.  22  and  23  we  recognise  in  the 
former  the  well-known  13-leaved  corkscrew.  For  the  sake 
of  brevity  we  will  choose  only  the  proportion  2  : 1  in  the 
weft,  and  also  in  Fig.  23,  as  shown  by  the  arrangement  of 
the  black  types.  If  it  now  happens  that  the  third  weft  is 
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much  thicker  than  the  other  two,  or  much  finer,  we  get  a 
reverse  twill,  as  shown  in  Fig.  23.  The  proportion  1  :  1  is 
also  not  faultless,  but  we  get  a  better  result  with  four  pirns 
in  the  position  1 : 1 : 1 : 1  or  2  :  2. 

If,  on  the  other  hand,  we  have  to  deal  with  a  simple  smooth 
fabric,  position  2  :  2  is  evidently  wrong,  and  only  the  propor¬ 
tions  1:1  or  1 : 1 :  1  are  advisable.  What  has  here  been  said 
about  the  position  2  :  2  is  specially  applicable  to  thick  under- 
weft.  If  the  yarns  are  unequal,  two  thick  wefts  show  against 
two  finer  ones  in  an  otherwise  smooth  fabric.  With  thick 
under  weft  these  should  be  done  with  two  shuttles  only,  in 
the  proportion  1 : 1,  or  the  inequalities  will  be  too  perceptible. 

VI.  Wrong  Position  of  Colours  in  Eelation 
to  Weave. 

After  referring  the  reader  to  p.  27,  re  weave,  I  may  mention 
that  for  certain  purposes,  e.g.,  with  single-coloured  goods  or 
with  certain  colour  positions,  a  weave  may  be  all  right  which 
would  give  cross  streaks  with  other  colour  positions. 

Take  Fig.  24  as  an  example.  We  have  there  a  double 
cloth,  in  which  the  under-warp  threads  1  and  3  bind  the  two 
fabrics  together,  No.  1  uniting  with  the  first  upper  weft  and 
No.  3  with  the  third  lower  weft.  If  we  wished  to  make  a 
pattern  with  this  weave,  which  should  form  squares  in  longi¬ 
tudinal  and  cross  stripes,  the  goods  with  this  weave  would 
come  out  with  cross  streaks,  for  the  following 
reasons.  Take  for  example  that  the  right  side  ndoGoSnCl 

is  arranged  SgffiSlffi 

■□aiiiiHwiii 


zonnarwa 


■hiiaiviran 


agmoacD 


1  dark 


and  the  weft  put  in  in  the  same  way.  -bIG- 

The  first  upper  weft  would  be  1  light.  This  weft  would 
by  Fig.  24  be  connected  to  the  under  warp,  would  be  covered 
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by  three-eighths  of  the  whole  warp,  and  would  also  be  drawn 
more  into  the  interior  of  the  cloth  by  the  under  warp.  This 
happens  alternately  according  to  our  colour  position  4x.  Now 
two  dark  weft  threads  come  in  succession,  so  that  the  fifth 
light  weft  will  fall  on  our  third  weft.  Here  only  two  threads, 
i.e.,  only  upper  warp,  are  lifted,  so  here  the  light  weft  thread 
1  is  only  covered  by  two-eighths  of  the  whole  warp,  and  2  is 
no  longer  drawn  inwards.  It  will  therefore  show  much  more 
than  in  the  first  case.  This  is  repeated  for  every  4x,  which 
causes  a  light  cross  streak  in  the  fabric.  This  evil  is  avoided 
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Fig.  25. 


Fig.  26. 


if  we  use  Figs.  25  or  26,  where  every  under  warp  thread  and 
every  over  weft  is  connected. 

In  Figs.  25  and  26  every  over  weft  is 
connected,  in  6-atlas  form  in  Fig.  25  and 
8-atlas  form  in  Fig.  26. 

Take  as  a  second  example  Fig.  27,  and 
as  intended  as  a  weave  for  an  overcoat¬ 
ing  with  a  coloured  wrong  side.  The 
combination  of  the  wrong  side  took  place, 
as  can  be  easily  seen,  with  the  under 
warp  over  the  upper  weft.  We  draw 
the  under  warp  through  these  points  of  connection  to  the 
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middle  of  the  fabric,  and  allow  the  under  weft  to  cross  regularly 
only  with  the  under  warp.  The  coloured  warp  threads  which 
are  in  the  under  warp  to  form  the  squares  will  thus  naturally 
not  show  so  much  as  the  coloured  weft  threads.  If  we  give 
a  little  nap  to  the  wrong  side  by  raising,  the  result  will  be 
still  worse,  as  the  weft  is,  through  its  loose  twist,  and  also 
through  its  being,  on  account  of  crossing  the  fabric,  more 
acted  on  by  the  cards  than  the  warp  is.  We  get  better 
results  with  Fig.  28  or  29.  In  the  first  connection  is  made 
between  over  warp  and  under  weft,  in  the  other  between 
over  warp  and  under  warp.  Fig.  28  is  therefore  to  be  re¬ 
commended  if  the  coloured  back  weft  is  loosely  twisted  and 
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Fig.  29. 


somewhat  raised.  For  very  soft  goods  we  could  only  connect 
half  as  much,  i.e.,  in  12-atlas  fashion.  Of  course  then  the 
weave  must  be  twice  as  high  and  twice  as  wide.  We  may 
also  make  the  under  warp  with  longer  floats  so  as  to  make  it 
show  more.  But  the  affair  is  so  simple  that  I  think  I  need 
not  discuss  it  further. 

What  has  been  said  happens  only  too  often  with  other 
colour  positions,  and  chiefly  when  in  many-coloured  goods 
one  or  other  colour  of  the  weft  is  too  much  covered  by  the 
same  colour  in  the  warp.  If  the  colour  positions  tend  to 
make  streaks  lengthways  of  the  warp,  that  rarely  makes  the 
cloth  useless  for  men’s  garments,  but  the  case  is  very  different, 
and  the  goods  are  spoiled  if  the  streaks  are  produced  crossways. 
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Figs.  24  and  27  would  have  been  perfectly  right  for  all 
single-coloured  goods  and  in  some  cases  for  those  of  more 
than  one  colour.  The  cross  weaving  is  only  unsuitable  for 
particular  colour  positions. 

It  may  happen  for  various  reasons  that  a  weave  necessarily 
causes  cross  streaks,  as  in  the  case  of  improper  combinations 
of  warp  and  weft  effects  in  the  same  weave  and  improper 
combinations  of  weave  themselves  correct. 

To  adduce  an  example  of  the  first  kind  will  be  unnecessary, 
but  one  of  the  second  is  shown  in  Figs.  30  to  32. 
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Fig.  32. 


In  Fig.  30  the  first  12  warp  threads  in  Sdeaved  twill 
and  the  last  4  threads  in  4-leaved  twill  produce  the  warp 
effect.  If  we  consider  the  12  threads,  we  find  for  the  first 
weft  thread  6  warp  threads,  and  the  same  for  the  second. 

On  the  3rd  weft  thread  7  warp  threads  ;  on  the  4th  weft 
thread  7  warp  threads ;  on  the  5th  weft  thread  6  warp 
threads ;  on  the  6th  weft  thread  6  warp  threads ;  on  the  7th 
weft  thread  5  warp  threads  ;  on  the  8th  weft  thread  5  warp 
threads,  lifted  up.  Hence  we  get  an  unequal  combination 


INEQUALITIES  IN  STREAKS  AND  BANDS. 


75 


of  warp  and  weft  effect,  consisting  of  light  and  shade  in  single¬ 
coloured  goods,  and  if  there  is  any  distinct  difference  in  colour 
between  warp  and  weft  an  enhanced  contrast  between  them. 

In  our  figure  we  have  below  on  the  first  12  warp  threads 
2  warp  effects,  and  only  1  above.  This  can,  however,  be  easily 
remedied  by  reducing  the  number  of  threads  in  the  twill  to 
8,  as  shown  in  Fig.  31,  or  by  doubling  the  number  of  8  and 
altering  the  weave  of  Fig.  30,  as  shown  in  Fig.  32,  whereby 
also  the  trouble  may  be  more  or  less  avoided.  What  has 
here  been  said  of  a  small  pattern  naturally  applies  with 
greater  force  to  larger  surfaces. 

When  the  motions  of  the  loom  are  not  properly  executed, 
false  weaves  and  also  cross  stripes  may  result.  See  p.  27. 

I  cannot  here  refrain  from  speaking  of  the  too  rapid  motion 
introduced  into  mechanical  looms  some  years  ago.  Some¬ 
thing,  of  course,  can  be  said  for  getting  the  greatest  possible 
amount  of  weft  in  in  the  shortest  time,  but  caution  in  this 
direction  is  necessary.  Faults  would  be  spared  if  the  looms 
worked  more  slowly.  It  is  a  question  not  only  of  the 
machine  working  accurately  at  the  highest  possible  speed, 
but  also  whether  the  weaver  can  under  those  circumstances 
properly  control  the  use  of  the  material  and  the  complexity 
of  the  pattern.  The  faults  caused  by  too  rapid  working  may 
more  than  make  up  for  the  supposed  gain  by  increasing  the 
expense  for  fine  drawing  and  by  producing  faulty  fabrics. 

VII.  Uneven  Unwinding  of  the  Pirns. 

If  the  yarn  is  not  uniformly  wound  or  the  pirn  is  too  big 
it  lies  squeezed  in  the  shuttle,  or  if  it  is  too  long  for  the 
shuttle,  and  if  the  upper  part  of  the  shuttle  is  not  smooth,  it 
is  easy  to  get  tight  weft,  and  hence  cross  streaks.  See  p.  24. 

VIII.  Too  Long  Standing  of  the  Loom  in  Wet 
Weaving.  See  pp.  66  and  68. 
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IX.  Improper  Use  op  the  Yarn  Beam  Brake  and 
the  Cloth  Beam. 

All  brakes  of  whatever  kind  must  be  always  kept  dry  and 
clean.  By  carelessly  pouring  oil  on  the  bearing  near  the 
brakes  it  may  get  on  or  between  the  brakes  and  cause 
uneven  action.  Brakes  with  hemp  ropes  too  are  not  en¬ 
tirely  trustworthy,  as  they  act  differently  with  every  change 
in  the  weather  and  in  the  amount  of  moisture  in  the  air. 
How  many  weavers  and  cleaners  are  there  not  who  in 
cleaning  the  shed  carelessly  throw  water  under  the  loom 
and  on  to  the  brakes.  This  rusts  them  and  makes  them 
work  unevenly. 

The  weaving  master  has  also  to  take  care  that  no  felt  is 
missing  from  the  brake  band,  and  that  no  fastenings  stick 
out. 

The  cross  streaks,  caused  by  defective  braking,  are  usually 
easily  recognised  by  recurring  with  every  revolution  of  the 
beam,  and  hence  at  fairly  regular  intervals. 

With  all  yarn  and  cloth  beam  regulators  care  must  be  taken 
that  all  motions  can  act  at  once,  even  with  the  smallest  differ¬ 
ence.  In  weaving  with  two  yarn  beams  cross  streaks  also 
readily  happen  if  the  two  beams  do  not  work  regularly 
together. 

X.  Unround  Yarn  or  Cloth  Beam,  or  Breast  Beam 
and  Back  Bolder. 

The  cause  of  streaks  is  often  looked  for  in  the  wrong  place. 
In  fine  difficult  goods  it  is  as  well,  when  certain  cross  streaks 
occur,  to  examine  the  breast  and  back  beams.  Consider,  for 
example,  a  loom  not  yet  old  with  a  warp  on  the  beam  and 
tightly  stretched  standing  for  a  long  time  idle.  The  warp 
exerts  a  tension  on  every  part  of  it  and  in  one  direction,  often 
bending  parts.  This  often  happens  to  wooden  breast  and  back 
beams. 
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If  the  yam  beam  is  not  truly  placed  or  if  its  ends  lie  rather 
near  the  loom  bar  below  or  to  the  back  roller  above,  it  easily 
happens  that  the  beam  cannot  turn  freely,  and  then  cross 
streaks  result.  A  short  time  ago  I  had  to  examine  a  cross- 
streaked  fabric,  in  which  the  streaks  recurred  at  short  and 
almost  regular  intervals.  On  examining  the  loom  I  found 
the  back  roller  had  been  bent  5*7  mm.  Looms  near  heating 
arrangements  are  specially  exposed  to  this  danger. 

XI.  Too  Slow  Weft  Piecing,  too  much  Loose  Weaving, 
or  the  Loom  Punning  Empty  too  Long. 

If  the  weft  is  broken,  a  pirn  exhausted,  or  some  fault  has 
to  be  rectified  in  the  weave,  much  breakage  or  wrong  picking, 
or  any  other  thing,  the  weaver  must  weave  back  a  part  of  the 
fabric,  or  finally  the  loom  runs  for  a  time  without  receiving 
any  weft.  In  all  these  cases  gaps  are  formed,  great  or  small, 
according  to  whether  a  brake  or  a  regulator  is  used.  In  most 
cases  the  cloth  beam  is  loose  and  the  yarn  beam  is  turned 
back  as  far  as  possible,  and  great  care  has  to  be  taken  about 
the  renewal  of  the  picking  to  remedy  one  side  or  the  other 
of  the  cloth.  This  back  weaving  also  causes  dull  places  by 
rubbing  the  warp  threads. 

XII.  Mistakes  in  Finding  Lost  Picks. 

These  cause  hundreds  of  small  cross  streaks,  and  in  many 
cases  the  defects  are  not  noticed  till  after  the  finishing.  This 
often  happens  with  double  fabrics,  where  the  two  sides  are 
connected  in  one  way  or  another.  Take  Fig.  33  as  an  ex¬ 
ample.  Suppose  that  the  first  four  weft  threads  are  in.  Then 
the  weft  breaks,  and  the  weaver  gets  hold  of  No.  12,  which 
corresponds  exactly  with  No.  4,  and  calmly  continues  the 
work.  Instead  of  No.  5  following,  where  the  connection  is 
made  with  under-warp  thread  No.  6,  No.  13  comes,  where 
connection  is  made  with  under- warp  thread  No.  2.  Hence  in 
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threads  two  points  of  union  come 
close  together,  one  on  weft  thread 
No.  3  and  the  other  on  No.  13,  so 
that  there  is  no  defect  in  the  fabric, 
but  there  is  in  the  position  of  the 
points  of  connection.  Such  a  fault 
only  shows  plainly  after  washing 
or  milling.  The  weaver  ought  to 
have  controlled  not  only  the  under 
but  the  upper  weft.  Such  cases 
occur  in  countless  numbers. 


Fig.  33. 


XIII.  Too  Thick  Spacing  of  the  Warp. 

In  atlas  and  such  fabrics  as  show  much  warp  effect,  and 
are  spaced  very  close,  it  often  happens  that  the  goods  show 
small  cross  stripes,  and  occur  every  time  the  weaves  come 
into  connection.  Those  weaving  masters  who  are  making 
the  style  for  the  first  time  think  that  the  fault  is  with  the 
cards,  and  seek  for  it  in  vain. 

To  explain  the  matter  we  will  choose  a  5-leaved  atlas  as 
shown  in  Fig.  34.  In  this  fabric  there  are  five  threads  to 
a  reed.  Every  No.  1  and  No.  5  is  laid  to  the  reed  stick, 
whereby  they  open  more  easily  in  the  shed,  because  the 
motion  of  the  reed  separates  the  two  from  each  other.  Nos. 
2,  3  and  4  are  everywhere  within  the 
two  sides,  and  No.  3  is  the  one  which  is 
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press  on  it  on  each  side.  In  5-leaved 
atlas  it  is  thus  always  the  middle  thread 
that  causes  cross  streaks.  In  this  special  case  I  have  got 
better  results  when  I  altered  the  weave  as  shown  in  Fig.  35. 
In  Fig.  34  it  is  obviously  the  hinder  leaf  which  causes  the 
fault. 

Now  the  further  the  middle  thread  is  from  the  reed  the 
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less  it  is  lifted.  Hence  Fig.  35  gives  a  better  result,  because 
the  erring  thread  is  lifted  nearer  the  reed.  Another  remedy 
is  to  have  this  leaf  lifted  rather  higher,  and  to  work,  as  already 
said,  with  a  tightly  stretched  warp. 

It  is  also  as  well  with  this  sort  of  goods  with  very  close 
warp  to  have  very  small  teeth  on  the  cloth  beam  regulator, 
so  that  the  cloth  is  wound  on  regularly  and  not  jerkily,  as  it 
is  with  coarse  teeth. 

XIY.  Uneven  Stretching  of  the  Warp  in  Hand  Looms. 

Uneven  warp  stretching  happens  most  often  with  hand 
looms,  especially  when  a  regulator  is  not  used. 

The  hand  loom  is  almost  obsolete  for  ordinary  goods,  but  I 
cannot  refrain  from  saying  a  little  about  it.  In  hand  weaving 
the  weaver  is  compelled  alternately  to  let  warp  off  the  yarn 
beam  and  to  wind  up  the  finished  fabric  on  the  cloth  beam. 
If  he  does  not  stretch  the  warp  the  same  every  time,  streaks 
are  certain,  for  the  more  strongly  stretched  warp  takes  more 
weft  than  that  which  is  less  tight.  In  the  first  case  the  weft 
shows  more,  in  the  second  the  warp.  Many  styles,  especially 
with  light  warp  and  dark  weft  or  vice  versa,  in  which  at  the 
same  time  small  patterns  have  to  be  made,  e.g.,  cloth  weaves, 
mat  or  panama  fabrics,  3-  or  4-leaved  twill,  small  granites 
or  the  like  can  scarcely  be  produced  of  uniform  texture  with 
hand  looms,  especially  with  wet  weaving. 

Formerly  wet  weaving  on  hand  looms  was  a  fertile  source 
of  bent  cloth  beams.  If  the  damp  fabric  remains  a  long  time 
on  the  beam,  it  wets  it,  especially  if  it  is  made  of  soft  wood. 
Then  if  the  loom  stands  empty  a  day  or  two  the  beam  dries 
and  warps. 

XV.  Uneven  Hanging  of  the  Batten  or  Unequal 
Motion  of  it  in  Hand  Looms. 

It  does  not  require  many  words  to  show  that  if  the  batten 
does  not  stand  at  an  angle  to  the  loom,  or  the  latter  does  not 
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stand  at  the  right  angle,  the  goods  cannot  come  out  right. 
In  the  last  article  I  spoke  of  unequal  motion  of  the  batten  in 
regard  to  a  different  stretching  of  the  warp.  An  important 
point,  too,  is  that  the  weaver,  if  no  regulator  is  used,  does 
not  let  warp  off  often  enough,  i.e.,  weaves  off  a  lot  of  fabric 
without  winding  any  more  warp  off  the  yard  beam.  At  first, 
just  after  he  has  wound  off,  the  stroke  of  the  batten  is  much 
longer  and  stronger  than  later  on,  so  that  the  goods  decrease 
in  weight  up  to  the  next  winding  off.  Hence  in  hand  weaving 
let  off  warp  often  a  little  at  a  time. 

XYI.  Unequal  Motion  or  Position  of  the  Temples. 

This  usually  only  happens  with  temples  of  laths  or  rods 
which  must  be  moved  from  time  to  time.  If  the  temple  is 
too  far  from  the  batten  it  is  obvious  that  the  weft  threads 
will  be  differently  arranged  than  when  the  fabric  is  held  at 
full  width  near  the  reed,  with  its  selvedges  supported  by  the 
temple.  The  proper  distance  from  the  reed  is  25  to  50  mm. 
and  it  is  moved  right  and  left  alternately.  The  temple  itself 
must  not  be  too  wide,  or  there  is  danger  of  tearing  off  the 
selvedges,  except  in  very  strong  stuff,  and  must  not  be  too 
narrow,  or  its  oblique  motion  rubs  the  selvedges  and  the  warp 
near  them,  and  often  breaks  them.  According  as  the  temple 
is  wide  or  narrow  the  warp  takes  up  more  or  less  weft, 
whereby  a  fabric  of  uneven  weight  is  caused. 

XVII.  Unequal  Stretching  of  the  Selvedges. 

This  has  been  partly  discussed  in  talking  of  defective  warp 
beaming.  I  will  here  only  call  attention  to  the  carelessness 
with  which  weights  are  hung  on  the  selvedges.  There  are 
weavers  who,  to  get  a  tight  selvedge,  and  to  save  the  trouble 
of  preparing  them,  hang  on  them  weights  which  are  decidedly 
too  heavy.  Not  only  do  the  hooks  with  which  they  hang  the 
weights  on  tear  holes,  but  the  weights  gradually  sink  to  the 
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floor,  or  catch  under  the  loom.  If  this  passes  unnoticed, 
little  short  “  corners  ”  or  cross  streaks  appear  at  the  selvedges. 
All  these  remarks  are  true  of  selvedges  which  were  woven  in 
afterwards  in  a  second  weaving,  as  was  once  always  done. 
If  the  weaver  is  forced  to  hang  a  weight  to  the  selvedge  he 
should  use  a  double  hook,  as  shown  in  Fig.  36.  This  does 
not  easily  tear  the  selvedge,  because  two  places  carry  better 
than  one. 


To  avoid  hanging  on  weights  when  the  selvedges  are  woven 
separately,  I  have  made  a  little  apparatus,  shown  in  Figs.  37 
and  38. 

Fig.  37  is  a  side  elevation,  Fig.  38  a  bird’s-eye  view.  In 
both  figures  A  is  a  wooden  roller  about  12  cm.  long  and  10  cm. 
in  diameter,  with  discs  25  cm.  high.  A  is  provided  with  a 
brake  B  turning  about  a  point  at  B  to  check  its  movement. 
To  the  left  it  forms  an  inclined  plane,  on  which  rests  the 
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roller  R  in  a  bearing  (Fig.  37).  As  the  action  of  the  inclined 
plane  makes  R  press  steadily  on  the  guide  C,  which  is  in  con¬ 
tact  with  A,  R  will  move  towards  B  as  the  selvedge  is  wound 
off  A.  The  brake  will  act  less  strongly  in  the  same  propor¬ 
tion  as  the  lever  arm  supporting  the  weight.  G  shortens  as 
R  moves  to  the  right.  From  A  the  selvedge  threads  pass 
down  under  the  yarn  beam  or  only  the  stretching  bar,  and 
reach  the  harness  in  the  usual  way.  See  chapter  on  defective 
selvedges. 

XVIII.  Various  Material  in  the  Weft. 

Here  the  two  following  cases  are  the  most  important : — 

1.  Two  very  different  materials  for  the  right  side. 

2.  Two  inharmonious  materials  for  right  and  wrong  side. 

Under  No.  1,  I  understand  cases  where,  for  example,  in 

large  checks  or  in  covers  and  similar  articles  a  more  or  less 
wide-dyed  piece  is  woven  and  then  another  strip  of  a  material 
which  behaves  very  differently  in  washing  and  milling. 

By  No.  2,  I  understand  cases  where  the  upper  and  under 
weft  materials  do  not  harmonise,  or  where  the  latter  are  of 
different  kinds.  This  often  causes  streaky  or  defective  goods. 
See  p.  74. 

XIX.  Wrong  Taking  Out  of  Burls. 

See  p.  58  re  the  same  with  regard  to  lengthways  streaks. 

XX.  Drying  Goods  in  the  Sun. 

First  refer  to  the  article  on  stains  caused  by  drying.  If 
cross  streaks  appear  after  dyeing  in  a  fabric  which  has  been 
exposed  when  white  to  the  sun,  the  streaks  are  darker  than 
the  rest,  but  in  soured  goods  they  are  lighter.  Goods  dried 
in  the  sun  dye  darker  than  those  dyed  under  cover.  If  a 
white  fabric  stays  a  certain  time  spread  out  on  a  bright 
summer  day,  and  therefore  also  exposed  to  the  air,  streaks 
appear  which  show  after  dyeing. 
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XXI.  Too  Long  Lying  of  Soured  Goods. 

Refer  to  article  on  stains  from  carbonisation. 

XXII.  Improper  Raising. 

If  a  fabric  which  shows  cross  streaks  when  it  leaves  the 
loom  is  raised  as  if  it  were  right  it  is  made  worse,  as  the 
gig  acts  differently  on  the  streaks.  Some  improvement  is 
often  effected  by  inserting  stretching  sticks  at  those  places. 

XXIII.  Wrong  Hanging  in  the  Carbonising  Drying- 
Room. 

See  article  on  stains  from  carbonisation. 

XXIV.  Wrong  Plate  Decatising. 

Although  this  sort  of  decatising  is  nearly  given  up,  I  must 
refer  to  cross  streaks  which  it  may  cause.  It  is  easy  with  this 
decatising  process  to  decatise  places,  according  to  the  way  in 
which  the  goods  are  folded,  twice  as  much  as  others,  and  be¬ 
sides  wrong  folding  prevents  many  places  from  being  reached 
by  the  steam.  Roller  decatising  of  course  prevents  cross 
streaks.  To  prevent  dull  places  from  decatising,  care  is  re¬ 
quired  that  the  goods  are  well  dried  before  decatising.  This 
prevents  the  fault  and  also  makes  the  goods  softer.  It  will 
have  struck  many  manufacturers  that  in  decatising  say  eight 
pieces,  one  or  two  of  them  often  show  this  defect,  while  the 
others  contain  no  dull  places.  This  shows  that  the  fault  lies 
neither  with  the  apparatus  nor  with  the  steam,  and  only 
with  the  amount  of  moisture  in  the  separate  pieces.  The 
following  case  taught  me  this  :  A  piece  was  hung  up  loose 
before  decatising  because  it  was  too  damp,  and  got  drier 
above  than  below  as  it  hung.  It  was  then  decatised,  and 
showed  afterwards  that  the  part  which  had  dried  best  had  no 
dull  marks  at  the  selvedge,  while  at  the  other  selvedge,  which 
had  been  below  when  the  piece  was  hung  up,  they  occurred 
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here  and  there.  Care  must  also  be  taken,  especially  in  winter, 
that  pieces  do  not  lie  for  days  together  before  decatising. 
If  possible  they  should  never  be  kept  in  a  heated  or  damp 
room,  as  they  rapidly  absorb  moisture  and  cannot  be  dry 
enough  to  decatise,  and  condense  far  too  much  of  the  steam 
used  in  that  process. 

XXY.  False  Position  or  Unequal  Sharpness  of  the 
Knives  in  the  Cross-Cutting  Machine. 

This  hardly  needs  explanation,  as  it  is  clear  that  if  the  knife 
is  not  equally  sharp  all  over,  or  stands  unequally  near  to  the 
goods,  cross  streaks  must  result. 

XXVI.  False  Position  of  the  Press  Plates  in 
Hydraulic  Presses. 

If,  for  example,  for  rather  stiff  goods,  eskimo  or  the  like, 
the  plates  are  wrongly  placed  and  can  move  sideways,  the 
sharp  edges,  especially  with  new  plates,  press  into  the  fabric 
and  make  it  look  as  if  the  weft  was  defective.  An  expert 
easily  recognises  these  marks,  which  are  usually  cross  streaks, 
by  their  gradually  fading  away  towards  one  side  or  the  other. 
The  evil  is  not  remedied  by  getting  the  first  fold  in  the  middle 
of  the  press  plate,  and  if  it  appears  after  a  second  pressing, 
even  the  sharpest  decatising  will  not  remove  it.  As  most  of 
these  press  creases  occur  at  the  ends  of  the  piece,  where  the 
press  plates  can  most  easily  move  sideways,  dry  ironing  is 
very  useful  in  getting  rid  of  them.  It  is  much  to  be  recom¬ 
mended  that  pieces  with  many  press  creases  should  be  pressed 
again  with  a  roller  press  before  decatising.  This  is  the  plan 
that  gives  the  best  results.  The  best  modern  hydraulic 
presses,  where  the  goods  are  pressed  at  full  width,  prevent 
these  creases  in  a  great  measure,  as  lateral  movement  is 
less  likely.  These  presses  have  the  further  advantage  that 
they  give  a  much  more  uniform  effect. 
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XXVII.  Goods  Lying  Damp  a  Long  Time 
before  Cutting. 

If  a  damp  piece  lies  a  long  time  folded  up,  the  hairs  stand 
up  in  the  fold,  and  we  get,  after  cutting,  cross  streaks,  as  the 
upright  hairs  are  shorn  closer  than  the  others. 

Diagonal  Streaks. 

There  are  five  causes  of  these,  as  follows : — 

1.  Unsuitable  raw  material. 

2.  Unsuitable  yarn  twisting. 

3.  Unsuitable  weaving. 

4.  Unsuitable  colour  position. 

5.  Unsuitable  finishing. 

I.  Unsuitable  Raw  Material. 

If,  for  example,  we  use  in  double  fabrics  different  materials 
for  the  two  sides,  i.e.,  materials  which  behave  differently  in 
washing  and  milling,  and  care  is  not  taken  in  combining  and 
crossings  and  taking  proper  proportions,  the  result  is  uneven 
on  the  right  side.  This  happens  especially  when  the  material 
enters  the  wrong  side  too  quickly,  and  crosses  with  too  long 
bare  spaces. 


II.  Unsuitable  Yarn  Twisting. 

I  refer  first  to  the  article  on  irregular  goods,  and  then  pro¬ 
ceed  to  mention  some  quite  special  appearances  occurring 
in  smooth  double  fabrics.  If,  for  example,  we  choose  for 
eskimo  and  certain  corkscrews  a  different  count  for  under 
weft  than  for  upper  weft,  and  the  goods  are  only  slightly 
milled,  the  surface  will  be  less  smooth  than  if  both  had  been 
twisted  the  same  way.  In  entering  the  fabric,  too,  the  two 
wefts  act  oppositely  on  each  other.  Inequalities  also  result 
if  either  weft  is  twisted  much  too  loose. 
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Fig.  40. 
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HI.  Unsuitable  Weaving. 

Here  we  have  streaks  from 

(a)  Wrong  threading  of  the  healds.  See  Chapter  II.,  11  c. 

(b)  Improper  connection  of  the  under  warp  or  under  weft 
or  both  to  the  upper  fabric,  and  so  often  causing  reverse 
twilling. 

(c)  False  grouping  of  weaves.  The  last  happens  readily 
in  interrupted  twills,  atlas-like  compositions  and  sometimes 
in  checks.  The  first  two  are  so  simple  that  no  explanation  is 
needed,  but  the  third  is  illustrated  by  Fig.  39,  where  we  have 
in  two  over-cross  quarters  6-leaved  twill,  and  in  the  other 
two  quarters  ribs  of  three,  again  in  checks. 

Even  a  tyro  will  be  struck  with  the  disagreeable  appear¬ 
ance  of  the  ribs  in  the  figure.  If,  however,  we  arrange  as 
shown  in  Fig.  40  the  diagonal  effect  is  removed. 

If  we  desire,  for  example,  to  remove  the  continuous  effect 
in  6-leaved  twill,  it  is  easily  done  by  letting  the  upper  twill 
quarter  run  to  the  right  in  the  opposite  direction. 

IV.  Unsuitable  Colour  Position. 

This  happens  when  the  arrangement  of  the  warp,  the  pick¬ 
ing  of  the  weft,  or  both,  are  such  that  certain  single-coloured 
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Fig.  41. 

threads  or  groups  of  them  form  unwished-for  diagonal  effects. 
Fig.  41  shows  a  small  simple  example  of  this.  The  fabric  is 
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6-leaved  cashmere  twill,  the  arrangement  of  the  warp  is 
regular,  4:1  =  5  threads  altogether.  This  pattern  or  colour 
ratio  is  hence  only  one  thread  smaller  than  the  weave.  Hence 
the  colour  effect  varies  for  each  colour  ratio  by  only  one  weft 
thread,  so  we  use  the  colour  ratio  six  times  before  we  begin 
the  series  afresh,  and  so  get  an  ugly  diagonal  effect.  If,  on 
the  other  hand,  we  arrange  the  warp  8:1,  as  in  Fig.  42,  the 
effect  is  better  and  not  so  loud,  as  the  colour  ratio  goes  out 
already  at  12  threads.  If  we  arrange  the  warp  2:1,  as  in 
Fig.  43,  the  cross  weaving  and  colour  ratios  run  out  together 
at  six. 
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Fig.  42. 
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Fig.  43. 


What  has  been  here  said  for  small  effects  applies  also  to 
large  ones.  Care  should  be  taken  that  the  two  numbers 
differ  more  from  each  other,  especially  if  scattered  effects 
are  wanted. 


V.  Unsuitable  Finishing. 

Here  I  understand  all  streaks  which  run  in  every  possible 
direction,  and  with  every  possible  width,  whether  folds  or 
stains.  They  may  result  from  the  removal  of  burls,  from 
washing,  carbonisation,  neutralising,  milling  or  drying.  See 
Chapters  IX.,  XIY.  and  XY. 


CHAPTER  X. 


IMPERFECTIONS  OF  THE  EDGES. 

Here  I  first  refer  to  Chapter  VII.,  re  double  wefts  and  snarls, 
and  also  to  Chapter  XI.  By  edges  I  mean  that  part  of  the 
fabric  next  to  the  selvedges. 

Imperfect  edges  may  be  caused 

I.  By  Defective  Warp  Beaming. 

I. e.,  if  the  warp  is  beamed  too  tight  or  too  loose  or  is  heaped 
up  at  the  ends  of  the  beam. 

II.  By  Unequal  Motion  of  the  Temple.  See  p.  80. 

III.  By  Defective  Selvedges. 

Refer  to  “  unequal  stretching  of  selvedges  ”  and  to  Chapter 

XI. 

IV.  By  a  Defective  Temple. 

Refer  to  the  article  ‘  ‘  Breithalter  ”  in  the  Handbtich  der 
Weberei,  to  which  I  will  add  that  a  good  temple  must  (a) 
seize  the  selvedges  only  and  not  reach  into  the  fabric,  or  it 
easily  injures  the  edges  ;  ( b )  accommodate  itself  as  much  as 
possible  to  the  swinging  of  the  fabric  so  as  not  to  damage 
the  selvedges ;  (c)  in  wet  weaving  be  made  of  brass,  as  iron 
ones  easily  cause  rust  stains ;  ( d )  have  straight  and  not,  as 
too  often  happens,  bent  teeth.  If  the  temple  reaches  into 
the  fabric  and  has  bent  teeth  they  catch  and  tear  the  weft 
and  sometimes  the  warp  as  well.  It  sometimes  happens  that 
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the  pulleys  of  roller  temples  get  clogged  with  dirt  and  cannot 
turn.  Then  again  the  fabric  is  torn.  It  may  also  happen 
that  axles,  bearings  or  casings  of  a  temple  are  constructed 
so  that  they  rub  the  goods  and  damage  or  destroy  them. 

There  is  only  one  reliable  remedy  for  bent  teeth  and  clogged 
pulleys,  and  that  is  examination  of  the  temple  by  the  master 
every  time  a  new  warp  is  started.  I  have  repeatedly  seen 
pieces  injured  by  roller  temples  with  bent  teeth,  which  had 
to  be  sold  at  a  loss  of  one  to  two  shillings  per  yard. 

V.  By  False  Position  of  the  Temple. 

If  it  is  too  high,  it  lifts  the  side  threads  too  high,  and  these 
threads  are  easily  shot  from  the  shuttles.  If  it  is  too  low 
threads  which  ought  to  be  in  the  upper  leash  are  easily 
overshot. 

YI.  By  Thread  Breakages. 

Careless  weavers  often  let  threads  near  the  selvedges  go. 
They  always  say  that  one  thread  makes  no  difference  there. 
This  was  true  formerly,  but  now  goods  which  show  breakages 
at  the  selvedges  are  invariably  pronounced  defective. 

VII.  By  Wrong  Adjustment  of  the  Patterns  to  the 

Selvedge. 

I  mean  here  such  larger  patterns,  stripes  or  checks  which 
have  different  selvedges  on  one  side  and  the  other,  which 
compels  the  tailor  to  cut  off  a  strip  to  get  the  seams  of  a 
pair  of  trousers  right,  for  example. 

VIII.  By  Overstretching  the  Weft  in  the  Shuttle. 

This  chiefly  occurs  with  goods  only  supplied  sparingly 

with  selvedge  threads.  There  are  actually  manufacturing 
towns  where  the  selvedges  are  made  4  to  5  mm.  wide  only. 
They  ought  to  be  at  least  15  mm.  It  is  not  wise  to  lower 
the  cost  of  production  by  diminishing  the  number  of  selvedge 
threads.  The  idea  is  to  save  a  farthing  or  two  a  yard,  but 


IMPERFECTIONS  OF  THE  EDGES, 


Fig.  44, 


Fig.  45, 
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people  forget  that  in  the  first  place  all  elegance  is  taken  from 
the  sides  of  the  piece,  and  secondly  that  danger  is  run  of 
injuring  the  edges  in  washing  and  still  more  in  milling.  If 
rather  strong  weft  is  used,  or  the  pirns  are  badly  wound,  or 
catch  the  shuttle,  or  if  the  weaver  winds  the  pirns  too  tightly, 
weak  selvedges  cannot  stand  the  pull  of  the  weft,  and  are 
drawn  closer  together,  the  outer  threads  becoming  too  tight. 
The  result  is  that  in  washing  or  milling  these  selvedges  not 
only  curl  up  but  form  diagonal  creases  reaching  from  5  to 
10  cm.  into  the  fabric.  Such  goods  cannot  be  properly 
stretched  out  in  washing  and  milling,  and  the  creases  are 
formed  even  if  the  selvedges  are  sewn  together.  These 
results  occur  most  commonly  in  fabrics  of  cheviot  and  cross¬ 
bred  yarn.  The  weft  forms  snarls  along  these  creases,  which 
can  hardly  be  remedied.  If  the  goods  are  shorn  afterwards, 
the  snarls  are  cut  away,  and  the  result  is  dark  diagonal 
streaks  on  the  wrong  side,  while  the  crease  is  on  the  other 
side. 

This  special  mischief  generally  occurs  on  that  side  of  the 
loom  where  the  weft  is  most  stretched,  particularly  if  the  weft 
does  not  leave  the  shuttle  direct  from  the  hook,  as  Figs.  44 
and  45  will  show. 

In  Fig.  44  the  thread  /,  as  it  leaves  the  shuttle,  passes 
through  the  ring  a  and  goes  in  the  direction  of  the  arrow 
without  further  crossing.  In  Fig.  45  it  also  goes  through  a, 
but  because  it  is  running  to  the  other  side,  turns  sharply  on 
itself  as  shown  by  the  arrow.  In  the  latter  case  the  tension 
of  the  weft  is  naturally  greater,  so  that  the  right-hand  side  of 
the  fabric  will  suffer  the  most.  In  both  figures  the  weft 
passes  through  a.  This  does  not  happen  so  often  now  as 
it  used  to  do,  and  weavers  try  all  sorts  of  tricks  when  the 
weft  runs  too  freely  from  the  pirn,  and  hence  often  serious 
faults  in  the  goods. 
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IX.  Improper  Making  op  Selvedges. 

This  has  an  unfavourable  effect  on  the  edges,  in  so  far  as 
it  makes  them  easily  curl  up  in  washing  and  milling  and  get 
creased.  This  improper  selvedge  making  may  be  due  to  one¬ 
sided  weaves,  too  close  spacing,  inharmonious  material  or  too 
long  floats.  These  can  be  discussed  together,  and  it  may  be 
asserted  that  for  selvedge  weaves  of  goods  to  be  heavily 
milled  or  washed  hard  we  should  take  weaves  as  short  as 
possible  like  cloth,  ribs  in  the  warp  of  two  or  even  matted 
weaves  ;  also  make  the  selvedge  as  loose  as  possible  and  of  a 
material  which  contracts  less  in  milling  than  the  rest  of  the 
fabric,  rather  than  of  one  which  felts  too  much.  The  sel¬ 
vedges  should  never  be  less  than  15  mm.  wide,  to  prevent 
fear  of  curling  up.  Slack  selvedges  are  not  so  bad  as  tight 
ones.  If,  for  example,  a  piece  with  tight  selvedges  has  to  be 
shorn,  the  fabric  easily  swells  up  near  the  selvedges  and  is 
very  likely  to  be  damaged  by  the  shears.  In  goods  in  which 
knots  are  to  be  formed  during  milling,  with  a  suitable  wool 
material,  great  care  must  be  particularly  taken  with  the 
selvedges.  If  they  are  tight  the  knotting  never  takes  place 
properly  at  the  sides.  In  such  cases  a  strong  cotton  selvedge 
must  be  used  or  one  of  a  sufficient  length. 

Befer  also  to  Chapter  XI.  and  article  1143  in  vol.  i.  of  the 
Handbuch  der  Weberei  and  the  account  of  selvedges  in  vol.  iii. 
of  the  same  work. 

X.  Knotting  op  Wept  Threads. 

This  occurs  when  more  than  one  shuttle  is  used  and  the 
thread  of  one  knots  with  that  of  another  between  selvedge 
and  shuttle  box.  This  makes  bad  edges  by  one  weft  thread 
being  drawn  in  with  the  other  into  the  fabric.  See  p.  24. 

XI.  Placing  Packing  under  Slack  Edges  on  the 
Cloth  Beam. 

If  the  sides  of  the  fabric  or  warp  are  somewhat  loose, 
weavers  usually  pack  the  goods  on  the  cloth  beam  in  the 
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most  senseless  fashion.  They  do  not  consider  that  for  every 
revolution  of  the  beam  the  packing  acts  over  again,  so  that 
the  tension  gradually  gets  as  much  too  great  as  it  was  before 
too  small. 

XII.  Wrong  Treatment  in  Carbonisation,  Dyeing, 
Decatising  and  Pressing. 

With  regard  to  carbonisation  the  following  faults  may  be 
noted  : — 

1.  Hanging  the  soured  and  insufficiently  centrifuged  goods 
on  horses,  when  the  acid  gravitates  into  the  selvedges. 

2.  If,  for  example,  the  selvedges  are  of  cotton  doubles,  and 
these  are  to  be  protected  from  carbonisation  by  neutralisation. 
If  this  is  carelessly  done,  so  that  some  of  the  piece  besides  the 
selvedges  is  neutralised,  the  dye  will  behave  differently  to 
that  part  of  the  piece.  As  a  rule  the  selvedges  are  painted 
with  a  paste  of  china  clay  and  solution  of  carbonate  of  soda. 
If  the  paste  is  made  too  thin  it  will  spread  to  the  fabric. 
Of  late  silicate  of  soda  has  also  been  used  for  neutralising 
selvedges. 

For  other  faults  see  chapter  on  creases  and  stains.  I  may 
close  this  chapter  with  a  word  on  plate  decatising.  In  this 
species  of  the  process  the  goods  are  so  folded  that  the  sel¬ 
vedge  in  each  fold  lies  near  that  of  the  fold  below,  as  far 
as  the  fourth  or  sixth  fold  from  the  bottom  according  to 
whether  the  selvedges  are  stronger  or  weaker.  From  them 
the  position  of  the  selvedge  is  brought  forwards,  then  inwards, 
and  so  on.  In  all  cases  this  gives  marked  imprints  in  the 
edges,  which,  however,  if  care  and  skill  are  used  do  no 
harm.  Better  results  are  got,  however,  by  laying  selvedge 
on  selvedge  and  binding  them  together  with  hooks  which 
remain  during  the  decatising. 


CHAPTBE  XI. 


BAD  SELVEDGES. 

First  refer  to  p.  80.  Many  factories  pay  too  little  attention 
to  selvedges.  An  otherwise  well-made  piece  with  torn  or 
irregular  selvedges  offensive  to  the  eye  cannot  be  sold  like 
one  with  a  good  selvedge.  As  every  one  in  the  trade  knows, 
in  certain  factories,  which  only  make  high  class  goods,  double 
selvedges  have  been  for  some  years  put  on  each  side  of  the 
piece,  viz.,  a  real  selvedge  and  an  ornamental  one.  The 
latter  is  usually  of  several  colours,  and  is  allowed  to  remain, 
the  other  being  outside  and  being  finally  removed.  This  use 
of  double  selvedges  is  condemned  as  extravagant  by  many 
short-sighted  manufacturers,  but  a  piece  with  a  beautiful 
and  perfect  selvedge  is  more  easily  sold  than  one  without  it. 
There  are  makers  who  only  use  old  scraps  of  yarn  of  all  sorts 
of  colours  for  selvedges,  while  it  would  be  better  to  work 
these  fragments  up  into  shoddy,  or  to  use  them  for  cleaning 
than  to  spoil  goods  with  them.  We  sometimes,  too,  find 
selvedges  with  very  conspicuous  threads  only  occurring  here 
and  there. 

I  refer  also  to  “  unequal  stretching  of  selvedges”  and  also 
to  p.  80. 

Although  the  selvedges  may  always  be  damaged  in  finish¬ 
ing  by  carelessness  on  the  part  of  the  workman,  I  cannot 
refrain  from  attending  to  the  selvedge  tearing  or  stretching 
caused  by  many  kinds  of  drying  machines. 

With  many  old  and  some  new  drying  machines  the  frame 
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tenter  hooks  lie  decidedly  higher  than  the  turning  point  of 
the  tenter  chain  itself.  When  the  chain  turns  at  the  end  of 


the  chain,  the  teeth  spaces  make  a  larger  arc  than  the  turn¬ 
ing  point  of  the  chain.  The  difference  sometimes  amounts 
to  1J  cm.  By  so  much  the  selvedges  are  compelled  to  stretch 
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between  every  two  links  of  the  chain.  The  result  is  some¬ 
times  a  tearing  of  the  selvedge  or  even  of  the  edge,  which 
with  very  different  colours  in  warp  and  weft  makes  unreme- 
diable  defects.  In  Fig.  46  we  see  the  bent  chain  on  the  old 
system,  where  the  points  1  and  2  are  much  further  apart  than 
any  other  pair,  and  therefore  stretch  the  selvedge  more,  as 
the  turning  point  d  stands  too  low.  If  we  consider  Fig.  47 
we  see  that  there,  although  the  chain  is  bent  to  the  same 
extent,  the  teeth  1  and  2  are  the  same  distance  apart  as  the 
other  pairs,  and  no  tearing  need  be  feared. 

In  the  above-mentioned  cases  a  defective  selvedge  may 
also  be  caused  by  carbonisation  if  it  contains  vegetable  fibre 
and  has  not  been  properly  neutralised. 

Selvedges  can  also  be  called  faulty  with  some  show  of 
reason  if  they  ought  to  show  the  same  colour  throughout  and 
do  not  do  so.  Such  cases  include  the  following,  besides  those 
above  cited  where  single-coloured  threads  may  be  missing. 

1.  The  production  of  yellow  selvedges  on  indigo  blue  and 
other  pieces  with  hot  nitric  acid,  if  this  is  not  properly  done. 

2.  Unequal  reserving  of  the  selvedges  in  such  pieces  in 
which  it  is  to  retain  its  original  colour  when  the  rest  of  the 
piece  is  dyed.  These  selvedges  are  wrapped  in  paper  and 
then  sewn  up  in  a  strong  linen  cloth.  If  this  is  carelessly 
done  we  get  a  speckled  and  uneven  selvedge. 
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CHAPTER  XII. 


DEFECTS  IN  THE  SHAPE  OF  HOLES  AND  NESTS. 

These  are  manifold  and  are  caused 

1.  By  breaking  of  groups  of  warp  threads  on  the  loom. 

2.  By  jerks  and  tears. 

3.  By  careless  handling  in  burling. 

4.  By  mistakes  in  washing. 

5.  By  mistakes  in  carbonisation. 

6.  By  mistakes  in  milling. 

7.  By  mistakes  in  raising. 

8.  By  mistakes  in  shearing. 

9.  By  mistakes  in  dyeing. 

I.  Breaking  of  Groups  of  Warp  Threads  on 
the  Loom. 

This  is  but  too  common  from  many  causes.  For  example, 
if  a  thread,  a  broken  heald  or  any  other  object  is  laid  in  the 
warp,  or  an  object  falls  near  the  harness.  With  metal 
healds,  provided  at  the  top  with  eyes,  the  falling  of  the  healds 
into  the  warp  can  be  prevented  by  passing  a  string  or  wire 
through  the  upper  part  of  the  healds  as  shown  in  Fig.  48. 
I  introduced  this  practice  in  the  winter  of  1886-87,  and  in 
the  following  year  it  was  patented  by  an  Englishman. 

If  the  shuttle  sticks  in  the  race,  causing  a  trap,  to  the  great 
dismay  of  the  weaver,  we  get  a  particular  sort  of  “  holes  ”  in 
the  goods,  recognisable  at  once  by  every  expert.  I  use  the 
inverted  commas  because  they  are  not  real  holes  but  masses 
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of  torn  and  reunited  threads.  They  are  usually  threads  which 
were  over  the  shuttle  when  it  got  stuck  in  the  upper  leash. 
If  the  groups  of  broken  threads  are  small 
the  evil  can  be  remedied  to  some  extent  by 
spreading  the  knots  over  as  large  a  surface 
as  possible.  If  the  ends  are  broken  off  near 
the  fabric,  one  is  often  obliged  to  pull  out 
some  of  the  weft  picks.  Sticking  of  the 
shuttle  may  happen  from  various  causes,  to 
wit : — 

1.  The  shuttle  box  standing  untrue  to  the 
shuttle  race,  whether  at  the  bottom  or  on 
the  reed  side. 

2.  The  presence  of  some  resistance  in  the 
warp  such  as  a  mass  of  broken  threads  or  a 
heald  not  fully  lifted. 

3.  If  there  is  too  large  a  hole  in  the  picker, 
whereby  it  does  not  pick  the  shuttle  in  a 
straight  line. 

4.  If  the  pirn  falls  out  of  the  shuttle. 

5.  If  the  picker  spindle  does  not  lie  true 
to  the  shuttle  race. 

6.  If  in  the  act  of  throwing  the  shuttle  is 
not  far  enough  in  the  shuttle  box. 

7.  When  a  shuttle  is  thrown  from  each 
side  at  once,  and  the  two  meet  in  the  warp. 

8.  If  the  warp  is  not  close  on  to  the  shuttle 
race. 

9.  If  the  reed  is  not  properly  fixed  and 
vibrates  as  the  shuttle  passes  through. 

II.  Jerks  and  Tears. 

These  are  largely  caused  by  improper  management  of  the 
shuttle,  especially  if  it  is  of  iron,  and  particularly  when  the 
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Fig.  48. 
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breast  beam  is  covered  with  iron.  Evidently  the  goods  may 
be  torn  by  careless  manipulation  during  any  process  what¬ 
ever. 


III.  Careless  Burling. 

Every  master  burler  will  often  have  scolded  his  workwomen 
for  their  favourite  practice  of  tearing  out  burls,  instead  of 
carefully  cutting  them  out.  If  the  thread  to  be  torn  out  is 
stronger  than  those  which  hold  it,  all  are  torn  and  a  hole  is 
produced  proportionate  in  size  to  the  number  of  threads  torn. 
Even  if  the  other  threads  do  not  break  a  defective  place 
is  formed  by  small  bits  of  thread  being  torn  out,  or  small 
broken  pieces  of  stretched  threads  or  defective  weft  are 
produced.  Holes  are  also  caused  in  burling  by  careless 
use  of  the  shears,  and  careless  bringing  together  of  threads 
which  ought  to  be  separate.  Finally,  holes  may  result  if 
nails  are  projecting  in  the  floor,  or  get  on  to  the  pieces. 


IY.  Holes  from  Washing. 

These  are  mainly  caused 

(a)  By  hard  objects  such  as  grains  of  sand  in  the  washing 
liquid. 

(b)  If  the  rollers  of  the  washing  machines  are  broken  or 
have  projecting  parts,  or  when  hard  objects  such  as  glass, 
sharp  stones,  nails,  bits  of  slag  or  the  like  have  stuck  in  the 
rollers  or  draft  board. 

(c)  If  the  upper  roller  is  too  heavy. 

(d)  If  the  under  roller  is  not  circular. 

(e)  If  the  goods  get  too  heaped  up  in  the  trough,  and  do 
not  turn  round  regularly. 

(a)  This  fault  may  arise  from  bad  fuller’s  earth,  or  from 
grains  of  sand  coming  with  the  water,  or  if  the  ceiling  over 
the  washing  machine  is  plastered  and  bits  of  the  plaster  fall 
into  the  machine. 
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(6)  With  splintered  rollers  or  rollers  with  projections  care 
must  be  taken  in  adjusting  them  together.  Many  roller 
makers  bore  out  projections  and  fill  the  holes  with  wood. 
This  seems  all  right  at  first  sight,  but  if  the  machine  stands 
idle  a  few  days  the  inserted  wood  dries  quicker  than  the  roller 
itself  and  gaps  are  formed  between  the  inserted  piece  and  the 
rest  of  the  roller.  If  the  machine  in  this  condition  is  used 
for  thin  goods  there  is  danger  that  these  gaps  may  cut  the 
fabric. 

(c)  If  the  upper  roller  is  too  heavy  spots  are  easily  formed, 
especially  if  a  thick  soap  water  is  used  in  winter. 

In  many  cases  the  pieces  are  washed  singly.  If  the  piece 
is  put  in  the  middle  of  the  machine,  the  whole  weight  of  the 
upper  roller  comes  upon  it  and  the  roller  tilts  from  side  to 
side.  Here,  as  a  rule,  the  pressure  is  too  severe  and  causes 
spots  and  also  bad  creases  if  the  piece  runs  only  for  a  short 
time  in  equal  folds. 

( d )  If  the  lower  roller  is  not  true,  cut-like  marks  are  often 
made  on  thin  goods,  especially  if  the  machine  runs  fast.  The 
lower  roller  acts  like  a  cam,  lifting  the  upper  roller  at  inter¬ 
vals  and  letting  it  fall  with  a  jerk. 

( e )  If  too  much  fabric  is  put  into  the  wash  trough  at  once, 
or  the  latter  is  not  properly  built,  and  especially  when  there 
is  little  washing  liquid  and  the  goods  project  above  it  and  get 
tangled  together,  they  remain  standing  and  the  rotation  of  the 
lower  roller  causes  first  rubbed  places,  and,  if  the  rubbing  lasts 
long,  holes.  Heaping  of  the  goods  also  happens  if  there  is 
too  much  liquid  in  the  trough,  whereby  through  want  of  room 
the  goods  may  get  wrapped  on  the  lower  roller.  Here  a  taking- 
off  roller,  behind  the  machine,  renders  the  best  service. 

V.  Holes  from  Carbonisation. 

If  the  goods  lie  long  soured  before  going  to  the  drying-room, 
or  drops  of  water  fall  on  them  while  soured,  stains  or  even 
holes  ensue.  Refer  to  “  stains  from  carbonisation  ”. 
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VI.  Holes  from  Milling. 

Milling  is  the  chief  cause  of  holes,  and  they  result 

(a)  From  hard  bodies  in  the  goods  or  washing  liquid. 

(b)  From  wrong  position  or  nature  of  the  flanged  and  top 
rollers. 

(c)  From  wrong  position  or  nature  of  the  throat. 

(d)  When  the  milling  is  too  much  in  the  width. 

(e)  If  the  soap  is  poured  on  the  dry  goods  when  not  fluid 
enough. 

(/)  If  the  goods  catch  or  tangle  in  entering  the  machine. 

(g)  From  projecting  nails  or  screws. 

(/i)  With  certain  so-called  one-sided  goods. 

(i)  In  milling  stocks  if  the  goods  do  not  move  regularly. 

(a)  If  the  pieces  come  much  into  contact  with  the  floor. 
If  the  wool  is  laid  thereon  to  dry,  as  is  a  frequent  practice, 
it  may  gather  stones,  bits  of  slag,  etc.  If  these  are  not  care¬ 
fully  removed,  so  that  they  get  into  the  washing  or  milling 
machine,  holes  are  unavoidable.  See  p.  100,  re  unsifted 
fuller’s  earth. 

(b)  If  there  is  too  little  room  between  flanged  and  top 
rollers,  the  goods  are  easily  cut  in  passing  between  them. 
The  cuts  come  diagonally,  but  nearer  to  the  direction  of  the 
warp  than  to  that  of  the  weft.  The  flanged  roller  must  be  as 
smooth  as  possible  and  not  hollowed  out  in  the  middle,  or 
else  the  goods  easily  catch  between  it  and  the  throat. 

The  space  between  flanged  and  top  roller  must  be  at  least 
8  mm.,  and  more,  up  to  15  mm.  for  heavy  goods.  It  goes 
without  saying  that  the  top  roller  must  have  no  sharp  edges, 
as  they  may  cut  the  cloth. 

(c)  The  throat,  which  removes  the  goods  from  the  rollers,  is 
responsible  for  many  holes.  If  it  is  too  sharp  and  stands  too 
far  from  the  rollers  holes  are  unavoidable.  The  distance  from 
the  rollers  must  not  exceed  1  mm.,  and  this  is  generally 
judged  by  putting  a  thick  piece  of  paper  between  the  two. 
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If  the  roller  is  hollowed  out  in  the  centre  it  must  go  to 
the  lathe  without  delay. 

( d )  If  the  goods  are  too  much  milled  in  the  length,  the 
goods  cannot  get  out  of  the  machine  and  catch  between 
flanged  and  top  rollers  or  between  throat  and  rollers,  and 
easily  get  the  dreaded  cuts. 

(e)  With  fine  strong  goods,  on  which  insufficiently  fluid 
soap  is  poured  in  the  winter,  thereby  making  the  stuff 
sticky,  the  air  bubbles  formed  in  the  sticky  mass  cannot  get 
away  quickly  enough,  especially  if  the  machine  is  working 
fast,  so  that  strong  pressure  causes  spots. 

(/)  If  the  milling  trough  is  badly  constructed,  so  .that  the 
goods  brim  over,  or  if  too  large  a  batch  is  put  into  it,  when 
several  pieces  are  milled  together,  it  often  happens  that  the 
goods  catch  as  they  enter  the  machine.  If  the  automatic 
back  gear  does  not  act  at  once,  the  goods  stick  fast,  and  are 
rubbed  by  the  rotating  tambour  or  roulette,  causing  rubbed 
places  or  holes. 

((/)  It  is  evident  that  if  the  goods  catch  on  a  projecting  nail 
or  screw  a  hole  is  very  likely  to  be  made.  Hence  the  machine 
should  be  often  inspected. 

( h )  With  satins  or  similar  fabrics,  with  a  very  close  warp 
and  rather  little  weft,  or  when  the  warp  is  of  short  material 
spots  easily  occur.  When  besides  there  are  large  extents  of 
bare  warp  or  weft  combined  with  small  ones,  if,  for  example, 
the  ground  in  a  diagonal  crosses  with  cloth  or  3-leaved  weave, 
and  the  warp  is  rather  close,  and  the  goods  are  to  be  rather 
forced  in  milling,  holes  often  occur  in  the  thin  places. 

(■i)  In  hammer  milling  on  the  old  system  holes  easily  happen 
if  the  goods  do  not  turn  properly,  so  that  they  lie  too  nearly 
directly  on  the  bottom  of  the  trough. 

VII.  Holes  from  Raising. 

Raising  is  easily  overdone.  It  is  much  to  be  desired  that 
every  raising  master  should  know  something  of  weaving,  so 
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that  he  could  tell  on  inspection  of  the  goods  with  what  cards 
and  with  what  force  he  ought  to  proceed,  and,  vice  versa,  it 
would  be  a  good  thing  for  the  weaving  master  to  have  some 
acquaintance  with  finishing  and  raising  in  particular,  so  that 
the  weave,  warp,  weft  and  yarn  twist  could  be  managed  with 
reference  to  the  subsequent  operations.  In  this  way  the 
work  of  both  would  be  facilitated.  As  it  is,  both  are  often 
puzzled  to  get  the  goods  of  the  proper  width  and  get  the 
proper  finish.  The  result  is  that  the  work  is  forced  by  one 
or  both  and  holes  frequently  caused.  Holes  are  often  caused 
by  cards  projecting  beyond  the  others. 


VIII.  Holes  from  Shearing. 

These  result  mainly  from  the  presence  on  the  wrong  side 
of  the  goods  of  thick  knots  or  dirt  or  other  foreign  bodies, 
such  as  lumps  of  fibre. 

All  goods  must  be  searched  on  both  sides  for  knots,  and 
the  wrong  side  must  be  cleaned  if  necessary  by  a  thorough 
brushing. 

A  knot  on  the  wrong  side  is  usually  worse  than  one  on  the 
right  side,  as  it  presses  the  fibre  towards  the  right  side,  and 
so  offers  a  larger  portion  of  the  goods  to  the  knife  than  if  it 
had  been  on  the  right  side,  where  it  can  often  be  cut  off  with¬ 
out  much  harm  resulting. 

Faults  from  the  shearing  machine  also  result  if  a  cloth  with 
rather  a  coarse-grained  pattern,  e.g.,  strong  granites,  diagonals, 
or  mats,  is  overstretched  in  the  length  on  the  machine,  and 
shorn  close.  In  this  case  the  warp  contracts  and  the  weft 
stands  out  more  than  usual  and  bits  of  it  get  clipped  off.  If 
the  piece  is  then  raised  somewhat  on  the  wrong  side,  the 
remains  of  the  threads  are  simply  torn  out,  and  the  piece 
shows  the  appearances  due  to  broken  weft.  An  expert  is  not, 
however,  deceived  as  to  the  cause,  for  he  easily  finds  places 
where  two  or  more  breakages  have  not  occurred. 
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These  defective  places  are  not  exactly  holes,  but  they  are 
just  as  bad,  for  missing  weft  threads  can  be  inserted.  It  is 
now,  however,  too  late  to  do  so,  for  we  have  to  do  with  a 
finished  or  half-finished  piece  and  an  experienced  eye  would 
at  once  detect  any  such  proceeding  at  this  stage. 

Holes  the  direct  result  of  shearing  are  not  uncommon  and 
are  due  to  all  sorts  of  carelessness  on  the  part  of  the  work¬ 
man. 


IX.  Holes  fkom  Dyeing. 

Holes  or  tears  caused  by  mechanical  force  are  not  the 
worst  faults  concerned  with  dyeing.  They  are  the  easiest 
to  get  over  and  are  caused  by  careless  handling  and  hanging 
and  the  like. 

The  pieces  may  also  be  made  to  hang  in  the  dye  vat  by 
heaping  up  in  consequence  of  bad  construction  of  the  vat. 
This  easily  happens  with  a  single  winch  arrangement,  and 
also  with  a  too  narrow  vat  with  too  steep  sides. 


CHAPTER  XIII. 


RUBBED  PLACES. 

Of  these  we  distinguish  two  different  kinds. 

1.  Those  in  which  fibres  which  ought  to  be  close  in  the 
fabric  are  loosened  and  to  some  extent  pulled  up  by  blows  or 
rubbing,  and  cause  the  place  to  appear  more  raised  than  the 
rest  of  the  surface. 

2.  Those  in  which  the  blows  or  rubbing  acted  so  that  the 
affected  places  look  bare  by  fibres  having  been  rubbed  or 
knocked  off. 

Rubbed  places  may  arise 

1.  In  the  loom. 

2.  In  washing. 

3.  In  milling. 

4.  In  transport  or  handling. 

5.  In  dyeing. 

6.  In  pressing. 

7.  By  freezing. 

1.  Many  causes  produce  rubbing  in  the  loom  :  (a)  when 
the  cords,  e.g.,  of  the  harness  or  parts  of  the  machinery,  rub 
the  goods  ;  ( b )  if  the  feeler  of  the  cloth  beam  regulator  for  any 
reason  catches.  In  badly  constructed  regulators  it  often 
catches  in  the  toothed  wheels  outside  the  loom,  and  then 
rubs  against  the  goods.  Places  rubbed  in  this  way  are  easily 
recognised  by  their  width  and  position  ;  (c)  if  the  temple  is 
not  set  properly,  so  that  its  axle  or  other  part  of  it  rubs 
against  the  goods  ;  ( d )  if  the  teeth  of  the  temple  reach  in  too 
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far  and  into  the  fabric  itself  and  are  somewhat  bent,  and 
when  the  little  discs  in  which  the  teeth  sit  in  some  temples 
stick  fast  or  turn  with  difficulty,  so  that  the  teeth  checked  in 
their  travel  scratch  the  fabric ;  (e)  if  as  already  remarked  on 
p.  56  metal  healds  are  used,  and  are  not  properly  placed  in 
the  harness,  so  that  they  rub  the  warp  ;  (f)  when  there  is 
oil,  dirt  or  size  on  the  batten  or  breast  beam,  which  has  dried 
during  a  suspension  of  work,  and  which  on  re-starting  rubs 
and  scratches  the  goods. 

Eubbed  places  caused  by  the  loom  are  not  always  very 
injurious  with  certain  goods,  such  as  those  that  are  to  be 
raised,  as  the  washing,  milling  and  raising  hide  them  more 
or  less.  With  worsted  to  be  finished  smooth  the  case  is 
worse. 

2.  In  washing  pieces  we  must  be  prepared  for  the  occur¬ 
rence,  mentioned  on  p.  100,  of  sands  or  stones  in  the  washing 
liquid  or  the  fuller’s  earth.  If,  too,  the  goods  stick  fast  in 
the  wash  from  defective  construction  of  the  trough,  or  from 
overfilling  of  the  machine,  whereby  the  goods  overflow  while 
the  rollers  continue  to  revolve,  rubbing  easily  occurs.  Rub¬ 
bing  also  occurs  when,  for  example,  pieces  of  different  thick¬ 
ness  or  weight  are  washed  together,  and  the  lightest  comes 
in  the  middle  of  the  machine.  This  lightest  piece  then  easily 
sticks  fast  and  gets  rubbed  by  the  under  roller. 

Rubbing  places  occur  also  in  the  washing  machine  if  the 
goods  run  for  some  time  in  equal  folds,  and  these  folds  get 
fixed.  If  the  corners  of  the  folds  rub  against  a  hard  body  in 
the  machine,  whether  at  the  entrance  or  the  sides,  the  hairs 
first  rub  up,  and  if  the  rubbing  is  continued,  become  detached. 

Thick  heavy  goods  like  eskimos  and  cheviots  are,  it  is  well 
known,  very  ready  to  fold  in  washing  and  so  to  get  rubbed. 
Hence  such  goods  should  be  well  watched  and  not  allowed 
to  run  along  in  equal  folds,  nor  too  dry. 

3.  Rubbing  places  from  milling  are  often  caused  by  the 
piece  sticking,  by  over- beating,  or  by  any  special  defect  in 
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the  machine,  e.g.,  if  the  throat  or  top  roller  is  not  properly 
placed,  or  if  the  goods  catch  between  flanged  roller  and  top 
roller  whereby  both  rubbing  and  holes  may  be  caused. 

4.  In  the  transport  of  goods  in  trucks  or  wheelbarrows 
they  may  come  into  contact  with  the  wheels  and  be  rubbed 
in  all  sorts  of  ways.  They  are  the  result  of  carelessness  pure 
and  simple. 

5.  Eubbing  places  also  occur  in  dyeing,  e.g.,  when  the 
sticks  on  which  the  goods  are  dipped  are  too  sharp.  Very 
bad  stick  marks  are  caused  when  pieces  are  being  dyed  in  a 
thin  walled  pan,  and  the  workman  forces  the  goods  against 
the  side  of  the  pan  with  the  jigger,  and  leaves  it  there  for 
a  long  time.  At  this  place  the  goods  get  overheated  and 
a  “  burnt  place  ”  is  formed.  Eubbed  or  beaten  places  also 
occur  merely  when  the  workman  drives  the  goods  too  hard 
against  the  side  with  the  jigger.  The  same  thing  happens 
if  the  goods  stick  together  and  the  winch  keeps  on  turning 
regularly. 

A  few  years  ago  winches  with  copper  arms  were  preferred, 
or  winches  entirely  covered  with  brass,  which  are  further 
covered  with  linen  if  there  is  any  risk  of  rubbing.  The  dye 
vat  is  also  divided  by  wooden  frames  into  three,  four,  or  more 
compartments,  so  that  the  pieces  are  kept  separate,  one  in 
each  compartment. 

To  prevent  creases  and  inequalities  in  dyeing,  Messrs. 
Bundgens  built  a  full- width  dyeing  machine,  shown  in  Fig. 
49.  It  consists  of  a  wooden  vat,  on  which  is  a  winch  with 
rotatable  arms.  This  changes  in  diameter  according  as  the 
goods  are  running  to  left  or  right,  so  that  they  are  kept  auto¬ 
matically  in  the  middle  of  it.  A  roller  adjustable  in  a  vertical 
direction  and  provided  with  scrapers  is  so  arranged  in  the 
vat  that  it  is  immersed  to  a  depth  of  about  10  cm.  The 
goods  coil  round  this  roller  and  do  not  leave  it  until  they 
have  laid  back  a  short  distance  in  the  bath.  This  prevents 
air  from  getting  between  the  folds,  so  that  the  goods  reach 
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the  bottom  of  the  vat  without  entanglement.  Two  oblique 
width-stretching  bowls  remove  small  irregularities.  The 
machine  works  automatically  full  width  without  any  assist¬ 
ance,  and  will  dye  three  or  four  pieces  or  100  to  120  metres 
sewn  end  to  end.  The  machine  is  specially  suitable  for 
velvets,  plushes,  etc.,  and  all  goods  having  a  tendency  to 
crease  or  streak  or  to  dye  unlevel. 

6.  In  hydraulic  pressing,  rubbed  places  may  occur  from 
sticking  the  press  plates  too  hard  between  the  folds  or  if  the 
plates  have  too  sharp  edges,  and  also  when  the  pieces  do 
not  lie  properly  one  over  another  in  the  press,  but  overlap. 


This  last  circumstance  usually  produces  nasty  creases  even 
if  it  does  not  cause  rubbing.  In  a  cylinder  press,  rubbing 
places  occur  at  the  ends  by  entering  the  goods  into  the  press 
carelessly.  This  is  particularly  the  case  in  a  link  press,  as 
the  roller  slides  over  the  goods. 

We  have  also  the  so-called  “  wedge  places  ”  when  in  a 
cylinder-press  the  goods  are  suddenly  and  forcibly  pulled 
outwards  at  the  selvedges.  This  easily  causes  small  folds, 
which  are  accentuated  by  the  press.  See  also  Chapter  XIY . 
re  press  creases. 

7.  Rubbed  places  easily  occur  in  goods  frozen  in  the  winter 
if  they  are  carelessly  lifted  or  carried.  If  frozen  pieces  are 


110  FAULTS  IN  MANUFACTURE  OF  WOOLLEN  GOODS. 

hanging  on  a  horse  or  wrapped  on  a  roller  they  should  not 
be  moved  till  they  are  thawed.  Hence  pieces  should  not  in 
winter  be  hung  where  they  can  get  frozen.  If  they  do  so 
nevertheless,  the  horse  or  roller  should  be  carried  into  a  warm 
place  with  the  goods  on  it  and  there  thawed  before  the  goods 
are  taken  off. 


CHAPTER  XIV. 


CREASES. 

These  well-known  faults  arise 

1.  In  washing. 

2.  In  milling. 

3.  In  raising. 

4.  In  dyeing. 

5.  In  pressing. 

6.  In  decatising. 

7.  In  drying,  sometimes. 

1.  Washing  easily  causes  creases 

(a)  When  the  goods  are  only  washed  on  the  hank  washing 
machine,  and  the  cloth  is  rather  heavy  and  hard  and  runs  too 
long  in  equal  folds,  i.e.,  without  being  turned  over  or  without 
having  the  selvedges  sewn  together.  See  p.  93  and  No.  6  of 
this  chapter. 

( b )  When  a  single  piece  is  washed  in  the  hank  washing 
machine  and  allowed  to  run  in  the  middle  of  the  rollers. 
Here  we  often  get  crushing  and  creasing  as  the  upper  roller 
usually  tips  from  side  to  side,  and  by  so  doing  accentuates 
side  creases.  The  pressure,  too,  is  too  heavy  for  a  single 
piece  and  may  cause  spots  as  well  as  folds.  Too  heavy 
upper  rollers  often  make  very  bad  creases.  The  same  thing 
happens  when  several  pieces  are  washed  together,  of  which 
one  is  much  heavier  and  thicker  than  the  others.  The  heavy 
piece  has  then  to  take  pressure  almost  by  itself,  independently 
of  the  fact  that  then  either  it  or  the  light  pieces  will  not  be 
properly  wrung,  and  there  is  a  risk  that  they  will  not  come 
out  properly  cleaned. 
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(c)  Creases  are  often  caused  when  pieces  are  being  washed 
which  have  been  sewn  together  with  too  long  stitches.  Such 
creases,  of  course,  occur  only  at  the  ends  of  the  pieces. 

( d )  Other  end  creases  result  when,  from  motives  of  economy, 
yarn  has  been  inserted  there  which  mills  differently  from  the 
piece.  If  the  ends  contract  more  or  less  than  the  piece  creases 
are  always  caused,  and  the  more  so  the  wider  the  piece  and 
the  longer  it  is  washed.  Hence  odd  pirns  should  not  be  used 
in  weaving  the  beginning  or  end  of  a  piece.  A  few  yards  of 
yarn  may  be  thereby  saved  at  the  risk  of  much  damage  to 
the  goods. 

( e )  Washing  creases  are  caused  by  the  goods  running  too 
long  dry,  because  the  fibres  are  then  less  supple  and  creases 
are  more  permanent. 

.  (/)  Creases  occur  at  the  ends  of  a  piece  by  running  it 
side  first,  which  almost  always  causes  stretched  corners  and 
creases. 

It  would  be  a  good  plan  to  make  hank  washing  machines 
with  a  contrivance  for  lifting  the  upper  roller  until  the  goods 
are  thoroughly  soaked. 

(g)  Creases  also  result  from  the  use  of  a  too  thick  washing 
liquid,  as  the  stickiness  of  the  same  perpetuates  any  creases 
by  making  their  sides  adhere  together. 

As  a  precaution  against  creasing,  the  goods  should  often  be 
taken  from  the  machine  and  stretched  on  a  bench,  and,  if 
necessary,  a  piece  should  be  cut  loose  from  the  others  and 
turned  so  as  to  run  in  the  opposite  direction.  Others  are 
not  to  work  with  too  heavy  upper  rollers,  and  not  to  sew 
the  selvedges  together  with  too  small  stitches,  whereby  the 
piece  swells  up  in  running  and  is  always  changing  its  posi¬ 
tion.  Care  should  also  be  taken  that  there  is  not  too  much 
water  in  the  machine,  or  the  pieces  do  not  sink  deep  enough, 
and  easily  get  wrapped  round  the  under  roller  if  there  is  no 
drawing  roller  behind  the  pressing  bowls. 

Among  the  present-day  hand  washing  machines  full-width 
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machines  are  to  be  preferred,  as  less  likely  to  cause  creases. 
Although  these  are  not  without  their  faults,  they  have  that 
advantage  if  carefully  used  and  watched  for  the  occurrence 
of  creases.  Unfortunately  full-width  machines  wash  slowly, 
and  will  not  take  very  heavy  goods  at  all,  or  they  would  be 
more  in  demand. 

Creases  are  also  caused  if  the  goods  run  for  a  long  time  in 
small  folds,  i.e.,  when  the  workman  is  careless  and  does  not 
stretch  them  out. 

For  the  removal  of  creases,  see  end  of  this  chapter. 

2.  Milling  creases  are  caused 

(a)  If  the  pieces  run  too  long  in  equal  folds,  without  being 
stretched  out.  The  rule  to  stretch  out  often  is  especially 
important  with  heavy  stiff  goods  like  cheviots.  Such  a  piece 
should  after  a  certain  time  be  cut  from  the  rest  and  run 
through  backwards. 

A  French  mechanician  exhibited  a  milling  machine  at  the 
Paris  Exhibition  which  could  be  reversed.  I  saw  the  machine 
in  action  several  times  and  considered  it  capable  of  improve¬ 
ment.  But  the  man  has  the  credit  of  having  initiated  a  step 
in  advance.  Another  machine  maker  proposes  to  avoid 
creases  by  sewing  the  selvedges  of  the  piece  together,  and 
putting  a  ball  in  the  middle  of  the  piece,  under  the  entrance 
to  the  machine,  to  smooth  out  the  piece  before  it  goes  in.  I 
cannot  see  the  necessity  for  a  ball,  for,  as  remarked  on  p.  112, 
the  selvedges  are  sewn  together,  so  as  to  form  a  kind  of  pipe. 
This  gets  full  of  air,  which  has  a  great  effect  in  preventing 
creases,  as  the  goods  are  always  inflated  as  they  go  in. 

(&)  If  the  goods  are  run  dry  too  long. 

(c)  If  the  selvedges  are  too  tight  and  curled.  See  p.  80. 

(d)  If  the  goods  catch  here  and  there  between  beater  and 
roller  causing  crease-like  crushings. 

(e)  If  the  goods  have  been  made  too  close  or  too  wide,  and 
must  therefore  be  milled  for  too  long,  causing  creasing  by 
uneven  felting. 
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(/)  If  the  pressure  of  the  rollers  is  too  heavy. 

(g)  If  the  goods  are  only  milled  in  the  width  causing  creases 
by  the  piece  always  passing  through  in  the  same  position. 
But  if  the  goods  are  milled  in  the  length,  the  beating  acts 
favourably  in  so  far  as  it  beats  out  the  creases.  Besides 
sewing  the  piece  in  a  pack,  it  may  be  allowed  to  run  crossed 
over  as  a  precaution  against  creases,  but  the  former  method 
is  the  better.  In  sewing  weak  goods  into  a  pack,  a  break 
should  be  left  every  yard  or  two,  so  that  the  confined  air  can 
get  out  and  not  cause  spots. 

If  the  fuller  has  a  piece  on  his  machine  and  streaks  appear 
during  the  milling  he  can  prevent  the  fault  by  frequently  re¬ 
moving  and  stretching  the  piece.  It  is  also  very  advisable 
to  take  the  piece  from  the  unsuitable  machine  and  finish  it  on 
another  machine  in  which  the  piece  is  less  stretched.  Even 
if  the  piece  does  not  get  the  full  solidity  required,  this  method 
is  to  be  preferred,  for  in  all  cases  we  get  a  saleable  piece 
which  would  not  be  the  case  if  it  had  to  be  delivered  with 
great  streaks  on  it  which  can  hardly  be  removed  by  any 
subsequent  treatment,  and  in  raising  would  be  spoiled  and 
cause  great  loss.  Goods  streaked  after  washing  and  milling 
are  over  should  be  raised  with  worn-out  cards  and  then 
wrapped  on  rollers,  and  then  stretched  out  full  width  on 
frames  in  the  open  air,  so  that  the  streaks  cannot  be  seen. 
When  dry,  they  are  shorn,  wrapped  rather  tight  on  a 
wooden  roller  covered  with  cloth,  stretching  them  both  in 
length  and  width.  A  piece  of  cover  several  metres  long  is 
then  sewn  on  to  the  end  of  the  piece,  so  that  the  end  of  the 
piece  can  also  be  wrapped  on  the  roller,  and  the  whole  piece 
is  protected  from  getting  stained.  The  pieces  are  now  put 
into  a  wooden  or  iron  vat  where  several  pieces  can  find  room 
without  touching  the  sides,  and  enough  water  is  poured  in 
to  immerse  the  whole  of  the  goods  at  least  a  few  inches  under 
the  water.  Steam  is  now  blown  in  and  the  water  heated  to  50 
to  60°  C.  according  to  the  nature  and  colour  of  the  goods. 
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This  temperature  is  maintained  steady  for  six  to  twelve  hours. 
The  vat  is  then  allowed  to  cool  thoroughly  and  the  goods 
wound  on  the  roller  in  as  cold  a  state  as  possible,  so  that  if 
they  are  not  going  to  be  raised  at  once  they  will  not  contract 
further  creases,  which  it  would  be  hard  to  get  rid  of.  Streaky 
goods  so  treated  can  in  most  cases  be  raised  on  the  large  gig, 
and  are  then  in  many  cases  finished.  If,  however,  streaks 
appear  during  the  raising  the  piece  is  taken  when  about 
three-fourths  raised  from  the  large  machine  and  stretched  full 
width  on  lathes,  so  as  to  stretch  the  streaky  places,  and  the 
raising  finished  on  the  small  machine.  In  every  case  when  the 
piece  has  to  be  dried,  and  especially  before  decatising,  care 
must  be  taken  that  it  is  stretched  full  width  and  dried  when 
as  flat  as  possible.  In  this  manner  it  often  happens  that  no 
trace  of  streaks  can  be  seen  in  the  finished  piece. 

3.  Bad  creases  may  be  caused  in  raising  by  uneven  raising 
when  the  goods  are  badly  sewn  together  or  when  they  are 
not  properly  stretched  full  width,  whereby  the  cards  bear 
unequally  on  the  fabric,  and  also  when  the  goods  are  too 
tightly  stretched  during  raising.  Streaks  can  also  be  caused 
in  raising  drape  goods  and  the  like  if  they  have  been  put 
in  hot  water  before  raising,  either  because  they  had  milling 
blisters,  and  when  it  is  desired  to  make  them  very  soft.  If 
these  pieces  are  taken  out  for  raising  before  getting  properly 
cold,  and  piled  up,  so  that  they  lie  long  in  an  imperfectly 
cooled  state  before  being  taken  to  the  gig,  it  may  happen, 
in  spite  of  the  stretching,  that  the  creases  produced  by 
the  folding  preserve  their  positions  exactly,  and  persist 
through  all  the  various  stages.  If  this  is  left  unregarded  while 
the  goods  are  white  we  find  the  faults  later  in  the  finished 
goods,  and  consider  it  is  impossible  they  can  have  arisen 
except  by  improper  dyeing.  In  this  matter  the  dyer  is  often 
made  a  scapegoat  with  great  injustice.  From  what  I  have 
said  the  manufacturer  can  easily  convince  himself  of  the 
truth  of  this.  I  do  not  mean  to  say  that  creases  can  never 
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be  the  fault  of  the  dyer.  That  they  can  will  be  shown  in  the 
next  paragraph. 

4.  Creasing  results  in  dyeing — 

(а)  At  the  ends  of  the  pieces  from  sewing  them  together 
with  too  wide  stitches. 

(б)  By  improper  use  of  the  winch  causing  the  goods  to 
jam. 

(c)  By  overfilling  the  dye  bath,  which  is  specially  bad  for 
cheviots. 

(d)  By  insufficient  cooling  before  lifting,  whether  they  are 
wound  upon  the  winch  or  piled  on  a  barrow. 

(e)  If  the  pieces  are  dyed  in  too  alkaline  a  bath,  whereby 
they  become  hard  and  more  liable  to  creases. 

( f)  If  the  pieces  are  sewn  together  with  dry  cord.  When 
these  cords  get  wet  in  dyeing  they  shrink  and  cause  creases 
reaching  a  considerable  distance  into  the  fabric. 

Creases  from  dyeing  are  usually  called  heat  creases. 

I  have  just  spoken  of  creases  from  insufficient  cooling.  If 
the  piece  is  wound  hot  on  the  winch  and  there  allowed  to 
drain  and  cool  creases  are  produced  by  the  pressure  of  the 
winch.  If  the  pieces  are  piled  on  a  table  and  do  not  cool 
fast  enough  special  creases  form  lengthways  in  confused 
squares,  known  to  every  dyer,  and  called  table  folds. 

It  is  best  to  cool  in  the  following  way  :  When  the  piece  is 
to  be  lifted,  place  a  movable  wooden  vat  filled  with  cold 
water  and  with  a  cold  water  supply  in  front  of  the  dye  bath, 
and  having  cut  off  the  piece,  fasten  a  cord  to  the  end  of  it 
whereby  it  can  be  drawn  through  the  cold  water  in  such  a 
way  that  the  piece  goes  first  over  a  roller  at  the  surface  of 
the  water,  then  over  a  longer  one  at  the  bottom,  and  then 
over  a  third  as  it  leaves  the  cold  water  vat.  The  piece  is 
then  tabled  cold.  The  sudden  cooling  prevents  creasing,  and 
the  goods  can  thereafter  be  easily  handled,  being  cool. 

5.  In  hydraulic  pressing  creases  may  be  caused  by  putting 
the  goods  badly  into  the  press,  and  also  by  their  shifting 
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over  one  another  during  the  pressing.  With  the  cylinder 
press  creases  may  result  from  unequal  running  of  the  goods 
in  the  machine,  at  the  sides  from  hasty  stretching  of  the 
goods  backwards  and  forwards,  and  by  crumpling  of  the 
pieces.  Under  the  last  head  I  understand  creases  resulting 
from  the  pieces  not  running  flat  through  the  press  in  spite  of 
all  precautions.  This  may  happen  if  the  goods  are  rather 
thick  and  run  with  the  smooth  side  uppermost  and  the  roller 
is  not  coated  with  felt  (see  p.  61),  or  if  the  trough  is  bent  in 
the  middle  or  the  roller  is  too  smooth.  The  remedy  here  is 
of  course  to  put  the  roller  or  trough  right.  Another  cause  is 
pressing  very  thin  goods  with  strong  selvedges.  No  matter 
what  the  pressure,  the  selvedges  cannot  be  compressed  enough 
to  make  the  middle  of  the  fabric  to  move  at  the  same  rate  as 
they  do,  and  hence  oblique  creases  appear  at  the  sides  of  the 
piece.  Another  important  factor  in  this  matter  is  that  all 
pieces  going  to  the  cylinder  press,  whether  the  roller  is  or 
is  not  felt  coated,  are  first  thoroughly  dried.  It  is  thus  easy 
to  see  that  bagging  can  result  chiefly  from  imperfect  drying, 
and  makes  itself  very  evident  as  the  goods  issue  from  the 
press. 

Although  it  is  possible  to  do  without  felting  the  rollers,  better 
results  are  always  got  when  that  is  done.  See  p.  61. 

6.  Decatising  creases  may  be  caused  in  roller  decatising, 
for  example  : — 

(a)  If  the  goods  are  put  in  the  roller  too  loose,  or  loose  in 
one  place  and  tight  in  another.  In  the  latter  case  we  get  a 
watered  effect. 

(. b )  A  crease  is  easily  made  by  the  roller  wrapping  at  one 
end  of  a  fine  piece,  if  the  wrapping  is  too  thick  at  the  begin¬ 
ning.  We  use  here,  as  is  well  known,  a  special  wrapping, 
which  is  thicker  at  the  end  than  at  the  beginning,  or  else 
a  very  long  and  thin  wrapping  to  prevent  this  crease. 

(c)  Creases  are  formed  if  decatised  wares  are  wound  off 
directly  after  the  admission  of  the  steam  and  folded  up 
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without  getting  properly  cold,  or  are  weighed  with  other 
pieces. 

Too  tight  wrapping  of  the  goods  also  produces  the  watered 
effect  and  also  strained  places. 

Special  precautions  have  to  be  taken  against  creasing  in 
plate  decatising,  as  creases  caused  by  it  are  much  worse 
than  those  in  roller  decatising.  The  back  cloth  laid  under 
the  piece,  as  well  as  that  laid  over  it,  must  be  absolutely 
creaseless,  as  every  crease  in  them  is  impressed  upon  the 
piece.  The  press  must  also  be  so  arranged  that  the  pressure 
is  uniform  all  over,  or  else  creases  or  “  clouds  ”  are  produced. 
Much  care  is  required  in  piling  the  pieces  for  decatising  to 
make  no  wrong  folds,  and  the  piece  must  be  laid  out  on  each 
side  30  to  50  cm.  wider  than  the  pressure  of  the  plates 
reaches.  The  parts  which  are  thus  not  decatised  are  got 
as  near  as  possible  in  the  centre  in  the  second  passage. 

The  creases  formed  at  the  ends  as  the  piece  enters  or  leaves 
are  repeatedly  dabbed  immediately  after  decatising  with  a  wet 
cloth  rolled  up  like  a  thick  pencil,  so  that  the  creases,  being 
damp,  are  less  evident.  The  same  thing  is  done  with  deeper 
creases  in  roller  decatising.  In  this  case,  however,  things 
may  usually  be  put  right  by  a  treatment  with  hot  water 
on  the  full-width  washing  maching  or  boiling  machine. 

With  regard  to  decatising  full  width  or  half  width,  the 
following  rules  must  be  observed.  With  large  patterns,  e.g., 
checks,  it  is  always  preferable  to  decatise  half  width,  as  then 
the  goods  can  be  rolled  up  more  uniformly  than  in  decatising 
full  width.  In  the  latter  the  checks  easily  get  distorted,  and  the 
distortion  is  permanent.  If  checks  are  associated  with  a  pro¬ 
minent  pattern,  such  as  ribs  running  lengthways,  across,  or 
diagonally,  full- width  decatising  must  be  resorted  to,  or  else 
the  cross  weavings  press  across  each  other,  giving  a  watered 
effect.  If  the  wrong  side  of  such  goods  is  smooth,  they  can 
be  rolled  on  without  more  ado,  but  if  a  marked  pattern  is  on 
the  wrong  side  a  blanket  with  two  smooth  sides  must  be 
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interposed.  The  beginning  as  well  as  the  end  of  the  piece 
may  be  creased  because  thick  goods,  especially  if  the  ends 
have  been  shorn  smooth,  may  make  impressions  through 
variations  in  the  position  of  the  piece.  It  is  therefore  ad¬ 
visable,  after  the  first  and  after  the  last  position  of  the  piece, 
to  lay  another  blanket  in  the  thickness  of  the  cloth,  and  to 
make  a  fresh  end  by  tearing  the  old  one  off  evenly,  whereby 
impressions  may  be  avoided. 

If  the  holes  of  the  perforated  rollers  are  not  sufficiently 
covered  by  the  blanket  or  the  cloth  itself,  and  the  roller  is 
not  properly  closed  in  the  vat,  dull  places  are  readily  caused 
(half-moons)  at  the  selvedges,  where  the  steam  escapes  into 
the  vat.  These  places  are  very  difficult  to  get  rid  of.  The 
removal  of  the  lustre  of  the  piece  by  boiling  and  subsequent 
pressing  and  decatising  gets  rid  of  the  evil  in  many  cases,  but 
otherwise  the  lustre  must  be  destroyed  by  a  light  milling. 
Improper  position  of  the  injector  causes  the  water  to  be  un¬ 
equally  heated,  and  it  may  too  easily  happen  that  the  steam 
keeps  back  the  water  and  penetrates  the  goods,  allowing  the 
water  to  come  into  contact  with  them  cold  instead  of  hot. 
If  then  we  have  ascertained  by  trial  the  right  position  of  the 
injector  it  is  advisable  to  keep  to  it  to  prevent  faulty  goods. 
If  the  air  pump  is  worked  too  hard  in  sucking  out  the  water 
from  the  goods,  especially  thin  ones,  they  are  drawn  together 
and  creases  are  made.  Even  if  the  air  pump  can  be  so 
worked  in  respect  of  removing  the  air  before  admitting 
steam,  and  of  the  penetration  of  the  goods  by  the  water,  so 
that  the  goods  can  be  taken  from  the  vat  as  free  from  water 
as  possible,  it  is,  nevertheless,  inadvisable  to  drive  it  too  hard 
and  it  is  better  to  leave  a  little  water  in  the  goods. 

7.  Creases  resulting  after  drying  are  the  least  important, 
but  I  must,  notwithstanding,  call  attention  to  them.  They 
are  caused  by  pieces  coming  from  the  hot  drying  frame  or 
drying  maohine  being  piled,  and  weighted  in  some  way  or 
other. 


CHAPTER  XV. 


STAINS. 

Thebe  is  hardly  a  manufacturer  of  piece-dyed  goods  who  has 
not  had  to  combat  these  evils,  sometimes  almost  despairingly. 
In  spite  of  the  great  care  which  everybody  thinks  he  has 
exercised,  stains  will  appear,  and  unfortunately  their  origin 
is  never  discovered. 

I  will  here  only  collect  some  of  the  cases  in  which  stains 
occur.  They  may  result — 

1.  In  the  scouring  of  the  wool. 

2.  In  spinning. 

3.  In  the  loom. 

4.  In  stocking  the  pieces. 

5.  In  water. 

6.  In  washing  and  milling. 

7.  In  carbonisation. 

8.  In  raising. 

9.  In  drying. 

10.  In  dyeing. 

11.  In  decatising. 

12.  In  steaming. 

13.  In  the  sprinkling  machine. 

14.  In  pressing. 

15.  In  the  burling  tincture. 

I.  Stains  from  the  Scouring  of  the  Wool. 

The  first  essential  for  a  fine  piece  of  goods,  especially  if 
dyed,  is  a  clean  wool,  as  a  raw  material.  Hence  precautions 
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must  be  taken  that  the  wool  is  thoroughly  scoured.  Every 
possible  means  is  taken  to  get  the  wool  free  from  grease  and 
dirt.  To  do  this  we  must  not  only  use  the  proper  alkalies  but 
know  the  right  manipulation  of  the  proper  temperatures  to  be 
employed,  and  the  time  necessary  for  the  wool  to  stay  in  the 
lyes.  I  may  here  refer  to  the  article  on  wool  scouring  on  p. 
85  of  vol.  i.  of  the  Handbuch  der  Weberei.  Many  scourers 
are  not  careful  enough  about  rinsing  after  scouring,  especially 
about  the  temperature  of  the  rinsing  water.  In  summer, 
particularly  in  day  working,  the  wool  cannot  be  got  so  clean 
as  in  the  winter,  or  as  in  night  work.  I  have  already  re¬ 
marked  on  p.  4  that  for  some  years  attempts  have  been 
made  to  avoid  cold  rinsing  by  increasing  the  number  of  warm 
rinses  to  as  many  as  six  or  seven,  with  a  gradually  decreasing 
temperature  down  to  lukewarm.  This  makes  the  wool  dis¬ 
tinctly  softer.  If  the  wool  is  not  completely  freed  from  dirt 
and  grease  the  groundwork  of  a  stained  piece  is  already  laid, 
and  such  wool  must  never  be  used  for  dyed  goods  without 
scouring  it  again. 

I  may  here  call  attention  to  another  method  of  scouring, 
executed  after  dyeing.  If  we  have  to  do  with  a  coloured  raw 
material,  whether  pure  wool  or  shoddy,  or  other  refuse  which 
has  not  been  washed  clean  after  dyeing,  and  comes  into  the 
warp  or  weft  with  other  material,  the  finished  goods  often 
show  stains,  particularly  if  too  strong  a  washing  lye  is  used. 
The  residual  dye  then  dissolves  uniformly  and  stains  are 
caused. 


II.  Spinning  Stains. 

Here  we  have  two  sorts,  the  chief  being  those  caused  by 
greasing  the  wool  with  unsaponifiable  oils.  All  sorts  of 
cheap  stuff  are  now  used  for  this  purpose,  decoctions  of  Ice¬ 
land  moss,  cocoanut  oil,  the  carbonates  of  soda  and  potash, 
oleine,  petroleum,  sal  ammoniac,  waterglass  and  glycerine, 
etc.,  or  combinations  of  these.  That  these  mixtures  often 
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contain  petroleum  is  easily  proved  by  analysis.  From  an 
action  in  the  law  courts  it  appears  that  oleine  containing  70 
to  80  per  cent,  of  petroleum  has  been  sold  for  greasing  wool. 
See  p.  361,  vol.  i.,  of  the  Handbuch  der  Weberei. 


A  manufacturer  of  my  acquaintance  was  troubled  for  years 
with  stains,  and  as  he  was  also  a  maker  of  stocking  goods 
had  to  deal  with  evil-smelling  yarn.  He  lost  his  yarn  custom 
entirely,  and  his  goods  were  in  disfavour  on  account  of  the 
stains.  The  blame  was  always  laid  on  the  scourer,  but  I 
insisted  on  an  examination  of  the  oil,  and  it  turned  out  to  be 
oleine  containing  10  per  cent,  of  petroleum.  When  he  used 
pure  oleine  both  stains  and  smell  disappeared. 

To  see  whether  petroleum  is  present  in  the  oil,  refer  to  p. 
361  of  vol.  i.  of  the  Handbuch  der  Weberei.  See  also  the 
recipe  for  a  cheap  wool  oil  on  p.  361. 

In  adding  water  take  rain  water  if  possible,  but  never  con¬ 
denser  water,  which  usually  contains  petroleum  from  the 
lubricating  oil  of  the  steam  engine.  Many  think  that  too 
much  water  injures  the  wool  grease.  On  p.  820  of  the  oft- 
quoted  Handbuch  it  is  shown  that  a  thread  soaked  with  water 
is  more  extensible  than  one  soaked  with  oleine,  and  still  more 
than  one  soaked  with  oil.  A  thread  of  18,000  metres  gave 
the  following  average  extensibilities 


Per  Cent. 


Dry . 13-15 

Wetted  with  water  .  .  .  42 -8 

,,  ,,  petroleum  .  .  14-95 

,,  ,,  rape  oil  .  .  16-95 

>>  „  olive  ,,  .  .  16-25 

,,  ,,  oleine  .  .  .  15-35 

,,  ,,  wool  grease  .  .  44-25 

,,  ,,  soap  water  .  .  44'10 


It  is  obvious  that  neither  water  nor  soap  and  water  can  be 
used  alone,  for  fear  of  rusting  the  cards.  With  imperfectly 
scoured  wool  it  is  advisable  to  grease  with  more  oil,  thereby 
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ensuring  better  penetration  of  the  suint  remaining  in  the 
wool,  and  facilitating  the  subsequent  saponification. 

A  second  kind  of  special  spinning  stains,  which  only  appear 
with  delicate  and  white  colours,  arises  from  card  teeth  falling 
out.  These  get  spun  into  the  thread  and  cause  tiny  rust 
specks  which  can  be  seen  in  almost  any  colour  except  black. 
After  dyeing  we  often  find  the  piece  of  iron  still  in  the  cloth. 

III.  Loom  Stains. 

We  have  here  stains  from  rust,  mildew,  petroleum,  fruit, 
tobacco  and  dirt. 

Rust  stains  appear :  (a)  when  yarn  is  woven  from  imper¬ 
fectly  tinned  reels  and  has  stood  a  long  time  damp  on  them ; 
(b)  if  the  yarn  has  been  wetted  in  an  imperfectly  tinned  pail, 
in  which  the  water  has  stood  too  long :  the  rusty  water  soaks 
into  the  yarn ;  (c)  if  the  breast  beam  has  iron  in  it,  and  the 
iron  remains  long  in  contact  with  wet-weaved  goods ;  (d)  if 
iron  or  steel  shuttles  are  used,  and  are  left  lying  a  long  time 
on  the  goods,  say  over  Sunday ;  (e)  if  an  iron  width  stretcher 
is  used  with  wet  goods ;  (/)  if  the  cloth  beam  is  covered  with 
iron  eaten  into  holes  and  the  goods  are  wound  on  it  wet; 
(g)  if  a  rusty  reed  is  used  :  hereby  much  damage  is  done  to 
goods  to  be  afterwards  dyed  light  shades ;  (h)  when  badly 
tinned  iron  harness  is  used,  and  it  gets  wet,  whether  from 
the  weaving  shed  being  damp,  or  from  wet  warp,  or  because 
it  stood  in  a  damp  place  before  being  put  into  the  loom  : 
the  harness  being  rusty  makes  rust  marks  on  the  warp ; 
(i)  when  the  loom  is  under  iron  rafters  from  which  rusty 
condenser  water  may  drip  ;  ( j )  when  the  feeler  of  the  cloth 
beam  regulator  is  not  covered,  and  comes  into  direct  contact 
with  the  goods.  See  also  p.  106. 

Mildew  stains  result  from  the  growth  of  fungus  when  the 
goods  stand  wet  for  a  long  time.  At  first  the  fungi  are  only 
on  the  outer  threads  and  do  not  do  much  harm,  but  when 
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they  have  penetrated  the  interior  of  the  fabric  they  destroy 
the  wool,  and  the  stains  they  cause  are  then  irremediable. 
Mildew  stains  are  caused  in  weaving :  (a)  if  the  warp  is 
beamed  too  wet,  and  stays  too  long  on  the  yarn  beam ;  (6) 
if  the  weaving  is  done  very  wet,  and  the  cloth  has  to  stay 
a  long  time  on  the  cloth  beam,  especially  if  the  temperature 
is  rather  warm,  or  the  cloth  is  folded  up  in  an  insufficiently 
ventilated  box  under  the  loom. 

The  best  way  of  preventing  mildew  staining  on  the  yarn 
beam  is  to  beam  the  warp  in  a  properly  dry  state.  If  there  is 
risk  of  mildew  in  wet  weaving  about  3  per  cent,  of  boric  acid 
should  be  added  to  the  water  used.  After  dyeing,  mildewed 
spots  generally  appear  lighter  than  the  rest.  See  also  p.  44. 

Care  is  also  required  against  mildew  stains  in  finishing, 
especially  with  indigo-blue  goods.  If  such  mildewed  pieces 
occur,  the  first  thing  is  to  dry  them,  for  the  grease  together 
with  the  water  present  causes  mildew  during  long  lying  under 
pressure.  And  in  every  other  process,  particularly  in  raising 
before  decatising,  unnecessary  lying  in  a  wet  state,  especially 
in  hot  and  thundery  weather,  should  be  avoided,  or  at  least 
the  goods  should  be  frequently  turned  over. 


Other  Stains. 

Petroleum  stains  are  mostly  the  result  of  over-lubrication 
of  the  machinery.  When  the  weaver  oils  the  shuttles  he 
often  puts  enough  oil  to  drown  them,  and  then  lays  them  on 
the  breast  beam  or  on  the  cloth.  Besides,  he  smears  the 
warp  with  petroleum  when  it  does  not  travel  as  he  wants ; 
moreover,  lubricating  oil  may  drop  on  to  the  goods  from  bear¬ 
ings  above  the  loom.  Stains  of  fruit  or  tobacco  often  do 
damage,  especially  to  white  goods  to  be  afterwards  dyed. 

Here  I  may  include  stains  resulting,  for  example,  when 
blue  or  other  coloured  warps  have  been  woven,  and  have 
left  behind  hairs,  dye  and  dirt  on  the  harness,  comber  board 
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or  breast  beam  to  dirty  a  white  warp  coming  next,  and  to 
make  on  it  lengthways  streaks  which  usually  can  never  be 
entirely  removed. 

IV.  Stains  from  Stocking. 

As  already  said  on  p.  123,  mildew  stains  easily  occur  on  the 
loom.  They  occur  quite  as  easily  when  wet  cloth  from  the 
loom  is  not  dried,  in  case  it  does  not  go  at  once  to  the  wash. 
The  same  is  true  of  pieces  which  lie  too  long  heaped  up  during 
washing  or  finishing,  or  are  hung  over  a  horse.  If  goods  are 
to  remain  on  a  table,  barrow,  or  horse,  care  must  be  taken 
that  the  wood  is  properly  scoured  or  else  it  may  cause  rosin, 
mildew,  or,  in  the  case  of  oak,  tan-marks.  If  the  goods  are 
already  spotted  with  mildew,  care  should  be  taken  not  to  put 
them  with  undamaged  pieces  or  they  will  inoculate  them  with 
fungus  spores.  Pieces  should  never,  if  it  can  be  avoided,  be 
hung  on  horses  when  wet  or  soured,  mordanted  or  dyed,  and 
if  it  must  be  done  they  should  not  stay  there  longer  than  is 
absolutely  necessary. 

Y.  Stains  from  Water. 

For  the  examination  of  water  refer  to  the  Handbuch  der 
Weber ei,  vol.  i.,  pp.  233  seq.  Here  I  will  only  say  that 
very  hard  water  is  bad  for  washer,  miller  and  dyer.  It  is 
bad  for  the  first  two  because  it  wastes  soap,  and  for  the  last 
because  he  often  gets  pieces  which  have  not  been  freed  from 
the  lime  soaps  formed  in  washing  with  hard  water,  and  con¬ 
sequently  gets  unlevel  dyeing. 

Ferruginous  water  is  particularly  bad  in  dyeing,  especially 
for  light  shades,  which  are  sometimes  impossible  with  a 
water  containing  much  iron.  Water  is  not  only  naturally 
often  impure,  but  is  often  artificially  made  impure  in  all 
sorts  of  ways — for  example,  by  drainage  from  factories  and 
canals.  It  happens  very  often  that  a  washer  has  to  depend 
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for  his  water  supply  on  contaminated  streams,  and  yet  he  is 
expected  to  deliver  perfectly  clean  goods,  and  the  dyer  to 
get  good  colours  conformable  to  pattern.  See  also  decatising 
and  steaming. 


VI.  Washing  and  Milling  Stains. 

Here  stains  result — 

(a)  If  strong  washing  liquids  are  used  on  loose  dyes. 

( b )  If  over-strong  lyes  are  poured  straight  on  to  the  goods 
and  not  into  the  bath  itself.  This  is  very  important  with 
delicate  colours. 

(c)  If  bearings  over  the  washing  or  milling  machine  drip 
petroleum  on  to  the  goods,  so  that  an  unsaponifiable  oil  gets 
into  them.  Lubrication  of  the  milling  and  washing  machines 
should  be  done  with  rape  oil  only,  to  avoid  stains  as  far  as 
possible.  Many  manufacturers  direct  their  men  to  use  only 
rape  oil  for  bearings  above  the  machines,  but  here  there  is  a 
danger  that  if  the  man  is  allowed  to  use  petroleum  for  the 
lower  bearings  he  will  do  the  same  for  the  upper  bearings. 

( d )  If  the  washing  is  done  too  fast.  If  the  dirt  is  loosened 
on  the  surface  and  too  much  water  is  used  at  once  only  the 
surface  dirt  is  removed,  for  the  goods  will  very  often  stain 
and  cloud  in  the  dyeing.  The  grey  appearance  of  many 
ready  shorn  carded  wool  goods  is  usually  due  to  bad  wash- 
ing,  and  the  fabric,  even  if  of  good  quality,  becomes  unattractive 
in  appearance  and  of  small  value.  This  must  be  avoided  by 
thorough  washing.  If  the  goods  are  rinsed  lime  soaps  are 
formed  in  the  fabric  which  even  repeated  further  washing  will 
remove  but  imperfectly,  or  not  at  all.  If  such  a  badly  washed 
piece  gets  into  the  milling  trough  it  will  not  felt  properly,  be¬ 
cause  the  lime  soap  holds  the  fibres  and  prevents  them  from 
felting,  or  only  lets  them  felt  imperfectly.  No  care  on  the 
part  of  the  miller  will  enable  him  to  turn  out  a  faultless 
article  under  these  circumstances.  It  will  be  found  that  the 
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milled  cloth  has  not  the  proper  handle  and  always  feels  too 
hard.  If  the  goods  are  crumpled  they  long  retain  the  creases, 
while  in  a  good  piece  they  disappear  when  the  crumpling 
ceases.  Besides,  the  piece  will  not  raise  properly.  The 
most  energetic  raising  will  not  penetrate  to  the  ground  and 
produce  a  fine  soft  fabric,  and  the  piece  retains  its  harsh 
feel.  If  such  a  piece  is  oyer-raised  the  hairs  get  torn  off. 
Great  care  also  is  required  in  shearing  such  a  piece,  as  it 
can  very  easily  be  shorn  too  close,  as  the  hairs  stick  up  too 
much  and  the  goods  readily  assume  a  streaky  or  grey  appear¬ 
ance.  Such  a  piece  should  only  be  pointed  round,  i.e.,  fine, 
and  none  of  the  nap  proper  should  be  cut  off.  If  black  carded 
wool  has  a  lustre  after  finishing,  it  is  a  sign  that  it  has  been 
over-raised  after  dyeing,  or  cut  too  close.  Hence  it  is  better 
to  raise  and  shear  before  dyeing.  I  might  here  mention  a  case 
in  which  some  pieces  were  sent  to  me  for  examination,  which 
had  been  dyed  with  diamines,  and  which  showed  dark  cross 
streaks.  After  a  lot  of  trouble  it  was  discovered  that  when 
the  undyed  goods  were  washed  with  soda  the  workmen,  in  a 
hurry  to  get  home,  had  run  off  the  washing  liquid  too  soon. 
It  still  contained  too  much  soda,  which  accumulated  in  the 
lower  folds  of  the  cloth  as  it  lay  in  the  machine. 

(e)  If  residues  of  soap  remain  in  the  goods,  especially  if  the 
water  is  hard.  These  residues  often  cause  spots  and  clouds. 
These  stains  are  sometimes  sharply  bordered  and  sometimes 
not.  The  latter  usually  result  from  soap  left  after  imperfect 
rinsing,  the  former  usually  from  chance  spurts  of  soapy  water 
falling  on  the  goods.  Splashes  of  neutral  soap  give  the  well- 
known  light  silver  stains,  while  splashes  of  very  alkaline  soap 
make  dark  stains,  which  are  very  conspicuous  on  light  mode 
shades. 

(/)  If  goods  dyed  with  loose  colours  have  to  be  milled 
care  must  be  taken  to  use  cold  water  and  not  to  warm 
the  machine  too  much  or  the  colours  will  bleed,  usually 
doing  so  irregularly  and  hence  causing  stains.  If  it  is 
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indispensable  to  mill  such  goods,  the  doors  of  the  machine 
should  be  left  open  and  the  cover  lifted  often  to  keep  the 
goods  cool. 

(g)  Dirt  in  the  milling  machine  often  causes  stains.  If 
half-milled  goods  stay  over-night  in  the  machine,  or  new 
cylinders  are  in  use  which  have  not  been  properly  cleaned, 
stains  often  occur.  If  lumps  of  dirt  from  the  machine  get 
on  to  the  wet  goods  they  are  absorbed,  and  usually  spread 
over  a  large  surface.  Hence  the  machine  must  be  kept  clean. 
Every  piece  should  be  treated  with  fuller’s  earth  after  wash¬ 
ing  to  remove  all  soap  and  dirt  residues,  and  the  earth  should 
be  used  freely  and  not  in  homeopathic  doses.  The  lye  of  the 
earth  should  not  be  made  too  thin  or  it  will  be  practically 
wasted.  In  many  cases,  to  save  time  and  money,  goods  of 
different  colours  are  washed  together  in  the  skein  washing 
machine.  This  is  a  gross  error,  and  often  causes  stains. 
Washing  stains  run  mostly  lengthways  and  dyeing  stains  in 
all  directions.  I  refer  here  to  “removal  of  soap  residues”. 


VII.  Carbonisation  Stains. 

If  the  acid  bath  is  not  properly  stirred,  or  if  the  goods  are 
piled  up  too  long  before  centrifuging,  or  are  insufficiently  cen¬ 
trifuged  and  then  hung  up  so  that  the  acid  collects  in  the 
lower  parts,  well-marked  stains  appear  later.  Carbonisation 
stains  also  result  on  goods  which  are  not  free  from  oil  or  soap. 
Hence  the  carbonisation  in  the  raw  state  practised  in  many 
factories  is  worthless.  It  is  done  to  save  a  little  time  and 
soda,  and  then  people  cannot  understand  why  they  get  all 
sorts  of  clouds  in  the  cloth. 

Carbonisation  stains  and  even  little  round  holes  happen  if 
drops  of  water  fall  on  the  goods  before  or  during  drying.  The 
ceilings  of  the  carbonising  chambers  must  always  be  kept 
clean,  for  the  condensation  of  vapours  from  the  goods  forms 
a  thick  liquid  on  the  ceilings  which  falls  on  the  goods,  and, 
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containing  an  excess  of  acid,  causes  very  bad  stains  or  even 
holes,  especially  if  the  roof  contains  bare  iron  girders.  The 
more  rusty  they  are  the  worse  the  stains.  The  pieces  must 
not  be  taken  out  of  the  chamber  till  quite  dry,  but  must  not 
be  long  left  there  piled  up,  for  they  evolve  acid  fumes  which 
cause  much  damage.  Soured  goods  must  be  protected  from 
light  and  sun,  which  cause  pale  stains  in  which  the  fabric  is 
tendered,  whether  they  are  piled  or  not.  The  streaks  thus 
caused  remain  visible  after  dyeing,  and  may  be  known  by 
their  distance  apart  and  by  running  never  exactly  along  the 
threads,  but  to  a  point  towards  the  edge  of  the  cloth.  Stains 
also  ensue  if  dirty  sour  liquid  centrifuged  out  of  the  goods  is 
used  over  again.  Such  stains  look  very  bad  in  the  unfinished 
goods  and  ruin  the  dyeing.  Hence,  especially  if  light  shades 
are  to  be  dyed,  a  fresh  acid  bath  must  be  used,  although  for 
dark  shades  the  acid  liquor  may  be  used  again.  Again,  stains 
are  caused  if  the  goods  are  exposed  to  great  heat  in  too  damp 
a  state,  for  the  acid  vapours  then  condense  in  the  edges  and 
cause  brown  streaks,  which  sometimes  corrode  the  fabric  into 
holes.  In  closing  this  head  I  may  give  a  few  hints  on  car¬ 
bonisation.  The  strength  of  acid  used  is  from  to  5°  B., 
but  many  manufacturers  go  up  to  7°  B.  The  goods  to  be 
carbonised  must  be  absolutely  free  from  soap,  and  the  acid 
bath  must  not  be  too  old  and  dirty,  and  its  strength  must  be 
tested  after  every  few  pieces.  In  souring  the  goods  they  must 
be  completely  immersed  and  must  be  wound  round  at  least 
four  times  to  soak  them  thoroughly.  Of  late  a  sort  of  light 
skein  washing  machine  has  been  introduced  for  souring,  in 
which  the  goods  are  well  kneaded  during  the  process.  This 
is  an  advantage,  especially  with  heavy  goods.  The  piece  is 
then  piled  on  a  board  or  barrow  in  such  a  way  that  it  can 
drain  into  the  bath,  or,  if  possible,  it  is  wound  on  a  winch, 
left  to  drain  for  ten  to  twenty  minutes  and  then  centrifuged. 
It  must  not  be  long  left  wet  with  acid,  as  the  acid  accumulates 
in  the  folds,  and  is  apt  to  cause  rotten  places  there. 

9 


130  FAULTS  IN  MANUFACTURE  OF  WOOLLEN  GOODS. 

The  best  centrifugals  consist  of  a  wooden  or  cane  basket 
work.  The  centrifuging  had  better  be  over  than  underdone. 
Very  heavy  goods,  such  as  eskimos,  which  have  to  be  dyed 
light  shades,  should  be  centrifuged  twice,  first  with  one  end 
below  and  then  with  the  other.  In  this  way  all  excess  of 
acid  is  eliminated,  and  hence  any  gravitation  of  acid  into  the 
lower  parts  of  the  fabric  during  drying  is  avoided,  and  so 
there  is  no  danger  of  unlevel  dyeing  of  the  edges.  This  un- 
levelness  usually  occurs  on  only  one  side  of  the  piece,  that 
which  lay  uppermost  in  the  hydro-extractor.  Hence  if  the 
piece  is  reversed  and  centrifuged  a  second  time  the  evil  is 
avoided. 

The  goods  must  be  shielded  from  light,  especially  the  direct 
rays  of  the  sun,  so  that  they  must  be  covered  up  till  they  get 
into  the  drying-room,  and  that  room  should  be  darkened  with 
ground  glass  windows.  The  reason  is  that  the  light  decom¬ 
poses  the  acid  water,  causing,  it  is  supposed,  the  formation  of 
peroxide  of  hydrogen,  a  bleaching  agent,  which  alters  the 
fabric  at  the  light-affected  places  so  that  they  dye  differently 
from  the  rest — darker  than  the  rest  with  some  dyes,  and 
lighter  with  others.  If,  too,  the  goods  are  left  piled  in  acid 
state  before  drying  they  must  be  kept  cool,  but  they  should  be 
dried  as  soon  as  possible  after  centrifuging. 

In  hanging  up  the  pieces  take  care  that  they  get  no  tapering 
folds.  To  ensure  this  do  not  bend  the  piece  sharply  at  the 
sides  of  the  drying-room,  but  in  two  right  angles,  as  shown  in 
Fig.  50.  a  and  b  are  the  walls  of  the  room,  and  t  the  upper 
edges  of  the  piece,  about  6  cm.  apart.  This  prevents  unequal 
drying  and  hence  many  streaks  or  stains,  as  the  rising  vapours 
cannot  settle  in  close  folds. 

If  there  are  two  parallel  frames  near  each  other  in  the 
room,  see  that  they  are  far  enough  apart  to  prevent  any 
contact  of  the  folds.  If  wet  parts  of  one  piece  touch  a 
cloth  put  earlier  into  the  room  and  which  is  dry,  mischief 
is  caused.  The  drying  temperature  should  be  at  first  40  to 
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50  C.,  and  the  room  must  be  thoroughly  ventilated  to  get 
rid  of  the  vapours.  Later  the  temperature  is  raised  to  60  to 
75°  if  sulphuric  acid  is  used.  If, 
however,  aluminium  chloride  is 
the  carbonising  agent,  we  begin 
with  40  to  45°  and  finish  with  100 
to  105°.  This  final  temperature 
requires  the  use  of  high-pressure 
steam. 

The  time  required  for  carbon¬ 
ising  depends  on  the  weight  of 
the  goods  and  their  state  of  clean¬ 
liness,  and  varies  from  three  to 
six  hours.  Not  only  must  the 
goods  be  protected  from  water 
after  the  drying,  but  they  must 
not  be  left  in  a  damp  room 
while  still  containing  acid,  be¬ 
cause  they  will  then  absorb 
moisture,  and  become  stained.  If 
they  cannot  be  neutralised  at  once, 
they  are  placed  in  a  cold  dry  room, 
and  carefully  covered  up. 

Before  neutralising  the  piece 
wash  it  in  water  for  about  half 
an  hour  before  adding  the  car¬ 
bonate  of  soda,  which  is  added  in 
the  form  of  a  3  to  4  per  cent, 
solution.  Care  must  be  taken 
that  the  solution  is  not  poured 
straight  on  to  the  goods,  or  soda 
stains  will  arise.  It  is  a  good  plan 
to  lift  the  goods  while  the  soda  is  being  added,  and  not  to  put 
them  back  till  the  bath  has  been  well  stirred. 

Of  late  a  sort  of  full-width  washing  machine  with  two  pipes 
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has  been  advantageously  used  for  neutralising.  The  lower 
pipe  admits  water,  the  other  the  soda  solution.  The  two 
liquids  are  run  into  the  bath  slowly  and  together.  The  soda 
is  poured  into  the  upper  pipe  by  a  funnel,  after  the  water 
has  been  started.  With  this  arrangement  there  need  be  no 
fear  of  the  soda  falling  direct  on  the  goods,  and  lifting  is  un¬ 
necessary. 

Soda  stains  look  as  if  the  goods  had  been  trailed  through 
dirt,  and  after  dyeing  are  darker  than  the  rest  of  the  piece. 
It  is  very  advantageous  to  stretch  the  piece  full  width  before 
neutralising,  to  prevent  folds  and  ensure  good  penetration  of 
the  liquids.  After  it  has  run  at  full  width  for  about  a  quarter 
of  an  hour  only,  creases  need  no  longer  be  feared.  Care 
must,  however,  be  taken,  unless  the  upper  roller  is  very  light, 
that  it  is  put  out  of  gear. 

The  neutralising  takes  usually  one  and  a  half  to  two  hours, 
and  its  progress  should  be  tested  with  blue  litmus  and  con¬ 
tinued  till  the  paper  is  not  reddened.  The  sun  must  never 
shine  into  the  place  where  the  goods  are  soured,  wrung  or 
neutralised.  This  is  prevented  by  suitably  arranging  the 
windows  or  making  them  of  ground  glass.  If  this  precau¬ 
tion  were  universally  observed  we  should  avoid  the  greater 
number  of  carbonising  stains  and  the  dyeing  stains  therefrom 
resulting. 

The  question  as  to  when  the  carbonisation  should  be  done 
is  of  importance.  It  may  be  done — 

1.  With  raw  wool. 

2.  With  the  unmilled  piece. 

3.  With  the  milled  piece. 

4.  After  dyeing. 

If  the  raw  wool  is  to  be  carbonised  it  should  be  done  only 
in  the  grease  whenever  possible,  at  least  if  good  wool  is  under 
treatment,  as  the  hair  is  then  better  protected.  If  the  goods 
are  carbonised  in  the  unmilled  piece  the  felting  power  of  the 
wool  is  impaired,  but  the  process  requires  less  heat  and  acid 
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at  this  stage,  for  the  burs  are  not  so  firmly  fixed  and  the  subse¬ 
quent  milling  guarantees  full  neutralisation.  In  carbonising 
after  milling  we  have  only  the  advantage  that  the  goods  mill 
more  easily  and  give  less  waste,  partly  because  the  milling  is 
sooner  over  and  partly  because  the  goods  come  softer  to  the 
milling.  Carbonisation  is  best  done  after  dyeing  when  the 
dyeing  has  been  in  an  acid  bath,  for  the  uncarbonised  stuff 
dyes  much  more  level  and  with  less  risk  of  spots  or  clouds. 

Stains  from  Centrifuging.  • 

If  pieces  of  different  colour  are  centrifuged  together  or 
wrung  on  a  width  wringer,  and  the  liquid  from  the  dark 
pieces  passes  through  the  lighter  ones,  the  latter  are  stained. 
If  this  is  done  with  the  full-width  wringer  the  lighter 
pieces  must  always  be  put  between  them  and  the  darker 
pieces.  Then  the  dark  liquid  does  not  touch  the  light- 
coloured  pieces. 


VIII.  Stains  from  Raising. 

Here  we  have  iron,  mildew  and  oil  stains.  Iron  spots  may 
be  of  various  origin.  If  the  gig  has  rusted  while  idle  and  is 
not  cleaned  before  being  used  again  it  makes  rust  marks  on 
the  cloth.  The  machine  may  be  rusted  also  by  wet  goods 
during  the  raising  if  it  lasts  a  long  time.  Rust  marks  are 
also  caused  by  sprinkling  with  rusty  water  from  a  rusty  pail, 
and  also  if  rusty  water  drips  on  the  cards  from  iron  girders. 

Mildew  stains  can  be  caused  by  card  teeth  being  broken  off 
and  getting  fast  in  the  goods.  Fungi  are  then  apt  to  grow 
where  the  tooth  is  embedded.  These  stains  are  also  caused 
by  the  goods  lying  too  long  piled  up,  especially  if  they  come 
into  contact  with  wood.  Here  I  may  mention  a  case  in  my 
own  experience.  A  particular  factory  got,  for  a  long  time 
after  dyeing  with  light  shades,  round  stains,  which  were  al¬ 
ways  put  to  the  disadvantage  of  the  dyer.  The  stains  were 
often  half  a  metre  apart.  After  a  long  time  the  raiser  con- 
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fessed  that  he  had  noticed  that  when  white  pieces  had  been 
piled  up  only  for  a  day  round  patches  appeared  in  the  middle, 
and  that  he  thought  that  they  came  from  the  width  stretcher 
of  the  double-raising  machine,  as  he  had  often  seen,  when  the 
machine  was  running  empty,  something  fall  from  the  middle 
of  the  width  stretcher,  and  so  thought  that  the  stains  were 
caused  by  rust.  In  investigating  the  matter  in  the  factory 
I  examined  the  width  stretcher,  and  found  to  my  astonish¬ 
ment  twenty  or  thirty  small  corroded  card  teeth,  which  had 
fallen  into  it.  The  wooden  parts  of  the  width  stretcher  were 
very  worn,  and  an  opening  had  formed  through  which  the  card 
teeth  had  fallen  on  to  the  goods.  These  teeth  showed,  under 
the  microscope,  numberless  fungi  and  several  lumps  of  rust. 
It  is,  therefore,  no  wonder  that  the  effect  ensued  so  quickly 
after  the  raising,  as  the  mildew  was  already  present.  The 
rust,  too,  explains  the  rust  stains. 

We  may  distinguish  various  sorts  of  dirt  stains,  e.g.,  drip¬ 
pings  from  bearings  lubricated  with  petroleum,  mixed  too 
with  bits  of  brass  or  the  like. 

I  must  also  here  mention  some  special  stains  of  rare  occur¬ 
rence.  In  examining  a  piece  of  white  worsted  fabric  hundreds 
of  stains  of  all  sizes  were  seen,  some  round,  some  oval,  some 
vermiform — in  short,  of  all  shapes.  It  was  also  found  that 
almost  all  parts  of  the  piece  where  the  stains  were  showed  a 
sort  of  central  grouping  of  the  largest  stains.  This  led  to  the 
right  conclusion,  viz.,  that  the  fault  was  probably  in  the  rais¬ 
ing  when  the  goods  were  often  sprinkled.  The  workman 
concerned  disavowed  all  knowledge  of  the  affair  at  first,  but 
when  assured  he  should  not  be  fined  he  admitted  that  he  had 
got  a  new  driving  belt  which  was  too  stiff,  and  that  to  soften 
it  he  had  left  it  in  a  pail  of  water  over-night.  When  he  took 
it  out  next  day  he  forgot  to  throw  away  the  water,  and  used 
it  to  sprinkle  the  piece. 

After  this,  I  should  like  to  offer  all  manufacturers  the  well- 
meant  advice,  that  if  the  cause  of  a  fault  is  not  discovered 
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they  should,  rather  than  threaten  punishment,  offer  a  reward 
to  any  one  who  can  throw  light  on  the  matter.  Then  the 
question  will  often  be  explained  astonishingly  soon,  and  the 
person  at  fault  will  have  every  inducement  to  be  more  careful 
in  future.  It  will  also  be  made  clear  whether  the  fault  was 
the  result  of  carelessness  or  could  be  any  ground  of  complaint. 

IX.  Stains  from  Drying. 

First  among  these  I  may  place  those  caused  by  drying 
white  goods  on  iron  frames  not  properly  painted.  These 
occur  principally  on  the  lower  selvedge.  I  have  seen  stains 
caused  by  drying  ordinary  pieces  on  such  hand  frames  used 
before  for  soured  goods.  I  also  remember  a  case  of  the  drier 
being  careless  enough  to  hang  an  unsoured  over  a  soured 
piece,  although  this  may  be  thought  scarcely  possible.  Here, 
of  course,  the  overlooker  is  more  to  blame  than  the  workman, 
as  he  ought  to  have  warned  the  man  who  was  not  skilled  at 
carbonising. 

Stains  are  easily  caused  by  drying  in  the  sun,  whether  the 
goods  have  been  dyed  before  or  after  weaving.  In  the  former 
case,  if  the  goods  are  hung  with  the  right  side  in  the  sun  the 
colours  usually  suffer,  especially  if  the  cloth  hangs  in  folds, 
for  then  the  action  of  the  light  is  unequal.  This  happens 
even  with  white  goods  unequally  illuminated,  as  the  places 
getting  most  light  are  more  bleached,  and  made  more  sensitive 
to  dyes.  In  drying  under  cover  stains  may  be  caused  if  the 
steam  pipes  leak.  The  escape  of  steam  causes  a  kind  of 
decatising  where  it  strikes  the  cloth.  These  places  never  get 
properly  dry,  too,  and  if  shorn  in  that  state  shear  unevenly. 

X.  Stains  from  Dyeing. 

The  two  chief  scapegoats  of  the  wool  trade  are  the  car- 
boniser  and  the  dyer.  Although,  no  doubt,  both  have  much 
on  their  consciences,  they  are  often  blamed  without  cause.  I 
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will  presently  discuss  some  ways  in  which  dyeing  stains  may 
occur,  but  will  first  enumerate  the  chief  conditions  of  success 
in  dyeing,  as  follows  : — 

(a)  The  wool  must  be  free  from  grease  and  dirt. 

(b)  It  must  be  greased  for  spinning  with  saponifiable  oil. 

(c)  It  must  be  suited  to  the  dye. 

( d )  It  must  come  free  from  grease,  soap  and  stains  from 
washing  and  milling. 

(e)  It  must  come  without  fault  from  the  carbonisation. 

(/)  It  must  come  without  fault  from  all  finishing  processes. 

It  is  necessary  that  the  wool  should  come  from  the  wash 
free  not  only  from  oil  and  dirt  but  from  excess  of  soap  or 
alkali.  It  must  therefore  have  been  properly  rinsed,  and 
should  be  finally  rinsed  with  fuller’s  earth. 

If  it  is  certain  that  the  above  six  conditions  have  been  ful¬ 
filled,  any  fault  can  be  laid  at  the  door  of  the  dyer. 

In  piece  dyeing  stains  result  from  dirty  vats  or  from  vats 
made  of  resinous  wood  from  which  the  resin  has  not  been 
scoured  out.  Square  dye  vats  are  now  almost  invariably 
used,  and  most  of  them  are  made  of  pitch-pine,  and  when  new 
have  to  be  boiled  for  four  or  five  days  with  washing-soda 
before  they  can  be  used.  The  same  is  true  of  all  wood  used 
in  dyeing  barrows,  benches,  etc.  Some  people  sprinkle  rosin 
on  slack  driving  belts,  which  may  then  cause  rosin  stains. 

Stains  may  be  caused  by  imperfect  solution  of  the  dyes, 
and  the  vat  should  also  not  be  boiled  while  pieces  are  being 
sewn  together  by  the  ends  or  selvedges,  and  also  by  not  keep¬ 
ing  the  dye  bath  clear  after  adding  mordants  or  dyes,  especially 
alum  or  tartar,  as  well  as  by  careless  handling  of  acid  or  dye, 
e.g.,  in  grinding  alum  or  dyewood  extracts.  If  leaky  vessels 
full  of  dye  or  mordant  are  carried  through  a  dyeing  or  finish¬ 
ing  shop  the  liquid  which  escapes  often  gets  on  goods  and 
produces  small  stains.  If  certain  mordanted  goods  are  hung 
a  long  time  to  drain,  and  the  mordants  were  not  first  properly 
diluted  with  water,  they  accumulate  in  the  edges  and  cause 
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stains  by  making  that  part  of  the  piece  more  receptive  of  dye. 
If  the  goods  are  unequally  soaked  in  the  dye  bath  stains 
ensue,  so  that  the  practice  of  many  dyers  to  soak  the  goods 
under  pressure  in  a  skein  washing  machine  is  praiseworthy, 
and  much  to  be  preferred  to  mere  winding  on  the  winch.  If 
the  goods  are  entered  too  hot  and  the  dye  goes  on  quickly 
the  last  part  of  the  piece  will  always  be  lighter  than  the  rest, 
and  the  dyeing  will  be  unlevel,  especially  with  anthracene 
colours,  and  stains  must  ensue.  If  the  goods  are  winched 
too  fast,  the  bath  cools  rapidly,  or  there  is  a  waste  of  fuel  or 
steam  in  keeping  it  hot.  Hence  many  workmen  turn  the 
winch  very  slowly,  and  streaks  from  want  of  uniformity  may 
thus  be  caused.  If  too  much  cloth  is  put  into  the  bath  the 
liquid  does  not  envelop  it  sufficiently  and  cloudiness  is  the 
result,  as  the  fabric  cannot  be  turned  over  properly  (see  p. 
108).  If  the  dye  liquid  cannot  get  at  the  outside  of  the  goods 
bubbles  of  air  form,  and  at  those  places  the  outside  gets  cold 
and  will  not  take  the  dye,  so  that  the  outer  part  of  the  in¬ 
flated  portion  is  paler  than  the  rest.  Imperfect  immersion 
when  there  is  too  much  cloth  in  the  vat  also  causes  stains. 
If  the  pieces  are  hung  on  horses  which  are  wetted  with  soda 
before  entry  into  the  vat,  streaks  are  made  by  the  soda  gravi¬ 
tating  into  the  edges.  The  pieces  must  be  laid  on  a  table  or 
barrow.  If  pieces  dyed  in  the  indigo  vat  are  not  at  once 
washed,  they  become  not  only  clouded  but  rotten.  Great 
care  must  be  taken  with  pieces  which  have  had  a  preliminary 
blue  dyeing  to  cool  them  thoroughly,  and  to  turn  them  over 
often  when  piled  up,  as  they  will  otherwise  heat  sponta¬ 
neously  in  twenty-four  hours.  If  the  goods  are  not  boiled  long 
or  thoroughly  enough,  good  penetration  cannot  be  expected, 
and  part  of  the  dye  will  be  washed  away  in  rinsing,  and  the 
parts  exposed  to  wear  in  the  finished  garments  will  lose  dye  by 
rubbing.  If  the  goods  are  pressed  down  in  the  dye  bath  with 
sharp  sticks,  or  if  they  are  kept  in  contact  with  the  hot  sides 
of  the  dye  bath,  streaks  will  result.  Dark  stains  result  when 
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mordanted  pieces  are  not  protected  from  both  sun  and  air. 
Stains  are  also  caused  by  dyeing  a  piece  containing  previously 
dyed  yarn,  especially  if  the  yarn  was  dyed  with  loose  dyes, 
as  is  often  the  case  with  under  wefts.  If  these  dyes  come  off 
in  milling  or  washing  they  often  bleed  on  to  the  white  parts 
of  the  cloth  and  make  streaks.  When  the  whole  piece  is 
dyed,  these  parts  will  come  out  darker.  They  are  easily 
recognised  by  not  following  the  threads  exactly,  and  by  often 
coming  to  a  point  and  suddenly  disappearing. 

The  chief  enemy  of  the  dyer  is  dirty  cloth  containing  un- 
saponifiable  oils,  lime  soaps  or  ready-formed  stains.  If,  for 
example,  a  piece  containing  soap  residues  is  dyed  in  the  indigo 
vat,  white  specks  result  in  the  goods. 

Many  manufacturers  err  by  dyeing  mode  shades  on  doubtful 
pieces,  or  pieces  made  of  all  sorts  of  mixed  wools.  For  these 
mode  colours  we  should  use  only  the  purest  and  whitest 
pieces,  and  not  the  first  which  come  to  hand. 

Most  of  the  stains  caused  by  soap  residues  cannot  be  re¬ 
moved  by  ordinary  washing.  I  should  wish  to  advise  every 
dyer  to  subject  all  pieces  of  the  cleanliness  of  which  he  has 
doubts  to  the  following  treatment.  Work  the  piece  cold  for 
about  half  an  hour  in  dilute  hydrochloric  acid  of  about  3° 
B.  by  hand  or  in  a  light  skein  washing  machine,  and 
then  rinse  with  clean  water  and  finally  with  washing  soda. 
The  object  of  this  is  to  decompose  any  lime  soaps  present. 
The  calcium  chloride  formed  is  removed  by  the  water  and 
the  fatty  acid  set  free  by  the  soda.  Others  recommend  wash¬ 
ing  the  piece  in  a  1  per  cent,  solution  of  acetic  acid  before 
dyeing.  Lime  soaps  may  also  be  got  rid  of  by  a  thorough 
preliminary  treatment  with  fuller’s  earth,  then  with  soda, 
and  then  with  fuller’s  earth  again,  finally  rinsing  in  clean 
water.  All  pieces  to  be  dyed  light  shades  should  be  treated 
with  fuller’s  earth  after  the  above  treatment  with  acid  and 
soda. 

Let  then  the  dyer  see  to  it  that  all  his  apparatus  and 
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utensils  are  kept  scrupulously  clean.  I  cannot  avoid  here 
relating  the  case  of  some  remarkable  stains. 

Bound  stains  showed  themselves  on  a  dyed  piece,  causing 
it  to  look  as  if  some  one  had  walked  about  on  it  in  boots 
liberally  provided  with  nails,  but  none  of  the  men  concerned 
wore  such  footgear.  Careful  inquiry  revealed  that  these  stains 
corresponded  to  the  perforations  in  a  false  bottom  in  the  vat. 
The  piece  had  lain  repeatedly  for  some  time  on  this,  and  the 
hydrostatic  pressure  had  pressed  it  into  the  holes.  The  false 
bottom  had  not  been  cleaned  for  some  time  and  had  caused 
the  formation  of  the  peculiar  stains.  I  know  another  case  in 
which  a  dyer  was  always  getting  dark  ends  to  his  pieces. 
Investigation  showed  that  the  man  who  sewed  the  pieces 
together  let  the  end  of  the  piece  hang  in  the  dye  liquor  during 
the  sewing.  Dark  stains  on  the  end  of  a  piece  also  result  if 
the  rollers  on  which  the  piece  is  rolled  after  decatising  and 
where  it  stays  for  some  time  are  not  quite  clean,  or  have  not 
been  properly  scoured  before  being  put  into  the  machine,  as 
they  are  best  made  of  pitch-pine,  which  is  very  resinous. 
Uneven  shorn  goods,  too,  look  unlevel  after  dyeing. 

It  should  here  be  remarked  that  sharp  decatising  causes 
the  dyeing  to  come  out  lighter  than  would  otherwise  be  the 
case. 

Dye  stains  rarely  or  never  penetrate  quite  through,  while 
stains  caused  in  the  finishing  usually  appear  on  both  sides  of 
the  piece. 

Befer  to  Chapters  XIII.  and  XIV. 


XI.  Stains  fbom  Decatising. 

Decatising  stains  mostly  result  from  water,  so  that  they 
are  often  called  water  stains.  Water  often  reaches  the  goods 
with  the  steam  which  has  been  formed  by  condensation  in 
the  pipes  or  other  parts  of  the  apparatus  and  has  not  been 
drained  off.  This  is  very  apt  to  occur  in  winter.  As  soon  as 
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the  weather  begins  to  get  cool  in  autumn  the  steam  valve 
should  be  opened  longer  before  the  decatising  is  started.  The 
steam  passing  through  the  apparatus  should  not  be  allowed 
to  escape  into  the  workroom,  to  prevent  the  falling  of  condensed 
water  from  the  ceiling.  Water  stains  may  also  be  caused  by 
priming  when  the  steam  carries  liquid  water  from  the  boiler 
on  to  the  goods.  Decatising  stains  also  happen  if  the  roller 
is  not  properly  covered,  whereby  the  steam  strikes  too  vio¬ 
lently  upon  the  goods,  and  also  if  the  covering  is  too  thick,  as 
the  end  of  it  then  leaves  its  imprint  on  the  goods.  Only  thin 
stuff  should  be  used  to  cover  the  goods  on  the  roller,  but 
enough  to  prevent  them  from  cooling  too  fast.  See  pp.  117 
and  118. 

Stains  may  also  be  caused  by  impure  feed  water,  by  matter 
from  the  inside  of  the  boiler  plates  or  by  petroleum  or 
chemicals  put  into  the  boiler  to  prevent  furring.  If  the 
steam  primes  these  things  are  carried  over  in  contact  with 
the  goods. 

Moir6  stains  often  result  from  decatising.  Such  goods  as 
are  liable  to  them  should  be  pressed  very  slightly,  or  not  at 
all,  if  possible,  before  decatising,  and  should  not  stay  too  long 
on  the  rollers  after  steaming. 

Certain  decatising  stains  are  called  clouds.  These  must  be 
watched  for  with  conspicuous  patterns  on  either  or  both  sides 
of  the  piece.  If  a  projecting  pattern  is  pressed  on  to  a  smooth 
cloth  it  indents  it  more  or  less  and  produces  a  moir6  effect. 
This  often  happens  with  eskimos,  where  the  wrong  side  is 
usually  twilled  and  the  right  side  smooth.  There  are  three 
ways  of  remedying  this  matter.  One  is  to  decatise  the  piece 
folded  so  that  right  side  is  against  right  side ;  another  is  to 
insert  a  blanket;  and  the  third  is  to  decatise  two  pieces  together 
with  their  right  sides  in  contact. 

Too  tight  or  too  loose  wrapping  of  the  goods  on  the  roller 
also  causes  cloudiness,  as  does  the  careless  practice  of  putting 
rollers  full  of  still  hot  goods  so  that  the  cloth  on  one  touches 
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that  on  another.  The  parts  of  the  fabric  in  contact  cool  more 
slowly  than  the  rest,  and  “half-moons”  are  produced  at 
those  places,  which  if  the  piece  is  at  once  dyed  become 
visible,  and  remain  so. 

Decatising  stains  also  are  caused  by  the  condensation  of 
steam  in  the  workshop,  and  the  dripping  of  the  condenser 


water  on  the  cloth.  To  prevent  this,  a  special  shield  shown 
in  Fig.  51  should  be  used. 

a  is  the  shield  and  b  the  roller.  If  steam  condenses  on 
the  shield  it  runs  down  the  slanting  sides  and  falls  near  the 
roller.  As  a  further  precaution,  a  gutter  may  be  put  under  a 
to  catch  the  water  and  carry  it  away.  The  drops  of  water 
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can  also  be  made  harmless  by  putting  a  thick  cloth  above  the 
roller  if  it  is  one  with  a  vertical  axis. 

What  has  been  said  about  roller  decatising  applies  equally 
in  many  cases  to  plate  and  closed  decatising.  Care  must 
always  be  taken  to  have  the  steam  as  dry  as  possible,  and 
the  goods  rolled  up  smoothly  or  very  accurately  folded. 

In  plate  decatising  care  must  be  taken  that  the  steam  chest 
is  well  closed  above  with  a  packing  of  hemp  and  red  lead. 
The  red  lead  must  be  mixed  rather  stiff  or  the  steam  will 
break  it  up.  If  the  chest  leaks,  water  stains  often  result  at 
the  sides  where  the  steam  strikes  the  goods.  Before  admitting 
steam  to  the  chest  take  care  as  in  roller  decatising  to  drain 
all  condenser  water  out  of  it  and  from  the  pipes. 

Decatising  stains  are  usually  sharply  outlined,  and  they 
dye  darker  than  the  rest  of  the  piece.  Even  on  black  they 
look  darker  than  the  rest.  Be  careful  always  not  to  use 
pieces  with  decatising  stains  for  dyeing  light  shades.  Befer 
to  “  removal  of  decatising  stains 


XII.  Evaporating  Stains. 

If  the  evaporating  apparatus  is  so  constructed  that  water  is 
thrown  on  the  goods,  or  if  all  condenser  water  has  not  been 
drained  off  at  the  beginning  of  the  process,  water  stains  easily 
occur. 


XIII.  Sprinkling  Stains. 

These  often  occur  if  the  sprinkling  machine  gives  out  too 
much  finely  divided  water,  if  the  goods  do  not  travel  uniformly, 
oi  if  the  water  is  not  sprinkled  uniformly.  If  the  goods  are 
too  dry  for  pressing  it  is  better  to  heap  them  up  loosely  in  a 
damp  room,  turning  them  over  several  times,  or  to  hang  them 
in  folds  on  a  frame  so  that  they  may  absorb  water. 
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XIV.  Press  Stains. 

Besides  oil  stains  from  oil  which  may  fall  on  the  press  or 
the  goods,  these  stains  are  almost  solely  water  stains,  result¬ 
ing,  for  example,  from  the  cylinder  press  not  being  sufficiently 
heated  at  the  beginning  of  the  pressing.  It  then  sweats,  and 
drops  of  water  fall  from  it  on  to  the  goods.  If,  too,  the  pipes 
of  a  roller  press  or  a  heated  hydraulic  press  leak,  water  or 
wet  steam  reaches  the  goods.  I  may  here  mention  various 
cases  in  which  the  goods  will  not  go  through  the  roller  press, 
viz. :  (a)  if  the  upper  roller  is  too  smooth.  This  over-smooth¬ 
ness  may  be  removed  by  the  application  of  dilute  sulphuric 
acid  and  then  letting  the  roller  dry,  first  cleaning  any  rust  off 
it.  Others  rub  the  cylinder  with  worn-out  emery  paper  ;  (6) 
if  the  roller  is  rather  thick.  In  this  case  it  closes  more  above 
than  below  ;  (c)  if  the  roller  is  too  thin.  Then  it  only  closes 
below  in  the  middle ;  (d)  if  the  trough  is  too  rough  the  goods 
stick  fast  in  it ;  (e)  if  the  goods  are  not  clean. 

The  following  interesting  case  happened  a  few  years  ago 
after  the  erection  of  a  new  roller  press.  If  the  goods  were 
cold  pressed  they  went  through  easily,  but  when  hot  they 
stuck  fast.  The  reason  was  only  discovered  after  weeks  of 
investigation.  It  was  as  follows :  the  maker  of  the  press 
had  altered  the  trough.  He  had  made  it  hollow  so  that  it  could 
be  warmed,  and  had  then  inserted  directly  under  the  roller 
a  bridge  or  partition  to  strengthen  it,  so  that  the  trough  was 
hollow  at  the  sides  only.  On  heating  the  apparatus  the  side 
walls  expanded  and  closed  upon  the  roller,  while  the  middle 
of  the  trough  was  prevented  from  expanding  so  much  by  the 
partition.  Hence  the  roller  was  unsupported  in  the  middle 
of  the  trough,  and  the  goods  could  not  be  moved  along  by  it. 
When  a  new  trough  without  a  bridge  was  put  in,  the  trouble 
vanished.  Of  late  it  has  again  become  the  practice  to  put 
these  bridges,  but  so  that  over-expansion  of  the  side  walls  is 
prevented. 
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XV.  Burling  Tincture  Stains. 

Little  need  be  said  about  these,  for  it  is  evident  that  if  the 
tincture  is  carelessly  used  it  is  bound  to  produce  stains. 

There  should  be  a  rule  in  every  factory  that  the  goods  after 
each  process  should  be  stretched  out  by  two  men  without 
waiting  till  they  come  from  the  dye-house,  when  the  dyer, 
because  the  goods  were  in  his  hands  last,  has  to  bear  the 
blame  of  any  shortcomings.  He  is,  of  course,  sometimes  in 
fault,  but  not  so  often  as  he  is  supposed  to  be. 


CHAPTER  XVI. 


LOOSE  COLOURS  AND  WRONG  SHADES. 

It  is  hardly  necessary  to  remark  that  a  fabric  is  defective  if 
dyed  with  loose  colours  when  it  might  have  been  done  with 
fast  ones.  Dyeing  may  be  made  loose,  not  only  by  the  defect 
of  the  dyes  themselves,  but  by  the  goods  having  been  dyed 
when  not  properly  clean. 

Much  might  be  said  about  dirty  wool  and  yarn.  For  ex¬ 
ample,  it  has  become  the  practice  with  cheap  articles,  such  as 
confection  goods,  to  use  shoddy  wool  only.  In  this  case  cer¬ 
tain  dyes,  ordinarily  fast  on  wool,  may  be  loose.  A  dye  may 
be  called  loose  because  it  will  not  stand  severe  washing  or 
milling.  The  following  query  has  appeared  in  the  inquiry 
column  of  a  dyeing  paper :  Why  does  a  dye  bleed  so  under 
the  action  of  a  soda  lye  of  20°  B.  ?  Delicate  colours  should 
be  kept  as  far  from  soda  and  strong  soaps  as  possible,  and  be 
treated  with  ammonia  and  mild  soaps  or  with  plenty  of  fuller’s 
earth. 


Wrong  Shades. 

By  wrong  shades  we  mean  such  as  have  not  come  out 
according  to  sample. 

They  may  result — 

(a)  When  different  dyes  are  used  from  those  in  the  sample. 

(b)  When  the  goods  are  dyed  at  a  different  temperature,  or 
with  less  or  more  boiling  than  the  sample. 

(c)  By  the  raw  material  being  different  from  that  of  the 
sample. 


10 
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(d)  When,  although  the  raw  material  is  the  same,  the 
processes  preliminary  to  dyeing  have  been  different.  For 
example,  if  the  sample  shows  a  pure  white  and  the  piece  a 
dirty  or  yellowish  white.  On  such  a  white  it  is  impossible  to 
dye  light  mode  shades,  for  which  pure  white  pieces  must  be 
chosen,  instead  of  giving  the  dyer  the  first  stuff  that  comes 
handy. 

(e)  When  the  carbonising  has  been  differently  done,  but  the 
wool  is  the  same  and  has  been  washed  in  the  same  way. 

(/)  If  the  yarn  used  is  harder  or  softer,  or  twisted  in  another 
direction  from  that  of  the  sample. 

(y)  When,  although  the  sample  and  the  piece  are  alike  in 
all  other  respects,  one  has  been  dried  under  cover,  the  other 
in  the  open  air. 

( h )  When  the  warps  are  different,  some  heavily  and  some 
lightly  sized,  so  that  the  first  had  to  be  worked  very  wet  and 
the  others  nearly  dry.  In  very  wet  weaving  the  warp  threads 
get  much  softened,  and,  being  rubbed  by  the  motion  of  the 
reed,  are  roughened,  and  so  dye  darker  than  if  they  had  been 
weaved  dry. 

(i)  If,  while  alike  in  other  respects,  the  pieces  have  been 
washed  with  different  wash  liquids,  and  also  if  one  was  more 
felted  than  the  other  or  freer  than  it  from  grease  and  soap. 

(j)  If  one  piece  is  more  raised  than  the  other. 

(k)  If  one  piece  is  more  strongly  pressed  or  decatised  than 
the  other,  and  has  therefore  a  different  lustre. 

(Z)  If  one  piece  is  more  shorn  than  the  other.  With  high 
shearing  the  piece  dyes  darker  than  with  close  shearing. 

Before  accusing  the  dyer  when  anything  goes  wrong,  each 
person  concerned  with  the  other  processes  should  consult  his 
conscience  and  see  whether  he  is  to  blame. 


CHAPTER  XVII. 


BADLY  DYED  SELVEDGES  OB  EDGES. 

After  what  has  been  said  in  Chapters  IX.,  X.,  XI.  and  XV., 
little  is  left  for  mention  here,  but  I  may  call  attention  to  some 
wrong  methods  of  treatment. 

(а)  It  often  happens  that  pieces  are  too  wide  for  the  dye  vat. 
If  the  vat  is  too  full  the  selvedges  are  then  brought  into 
immediate  contact  with  the  sides  of  the  vat  and  get  dyed 
darker,  especially  if  aniline  dyes  are  being  used  in  a  copper- 
pan. 

(б)  It  often  happens  that  goods  insufficiently  rinsed  after 
mordanting,  centrifuged  after  carbonising,  as  well  as  goods  in 
which  residues  of  alkalies  from  milling,  washing  or  neutral¬ 
ising,  have  been  hanging  a  long  time  over  a  horse,  so  that 
the  liquids  accumulate  in  the  selvedges.  These  then  usually 
dye  darker  than  the  rest.  The  same  happens  if  dirty  goods 
hang  on  a  frame  so  that  the  residues  gravitate  into  one  part, 
and  cause  dark  edges. 

(c)  Sometimes  goods  lie  wet  exposed  to  the  sun  for  one  or 
more  days,  mordanted  or  unmordanted,  and  only  covered  on 
the  top  without  paying  any  heed  to  the  sides  of  the  pile.  If 
the  sun  only  reaches  the  selvedges  no  harm  is  done,  but  the 
goods  are  often  irregularly  piled  and  then  the  result  is  parti¬ 
coloured  selvedges  or  edges. 

(d)  Often  the  goods  are  not  protected  from  water  drops  fall¬ 
ing  on  the  right  side.  Unlevel  dyed  edges  may  also  result 
from  uneven  cooling  after  decatising.  This  occurs  when 
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several  rollers  are  piled  up  or  laid  singly  on  a  bad  conductor 
of  heat,  and  invariably  causes  unlevel  dyeing. 

(e)  Defective  selvedges  are  often  caused  by  using  the  old 
system  of  dyeing  in  the  indigo  vat  in  which  the  goods  are 
wound  off  one  roller  on  to  another  and  back  again,  both 
rollers  being  immersed.  With  this  arrangement  the  selv¬ 
edges  are  in  contact  with  the  dye  the  whole  time,  while  the 
middle  of  the  piece  is  occasionally  protected  from  it  by  being 
wrapped  on  a  roller.  Hence  the  selvedges  are  dyed  much 
more  deeply  than  the  middle. 

(/)  A  further  cause  of  dark  dye  stains  is  when  the  goods 
run  full  width  on  the  winch.  They  then  cool  faster  at  the 
edges  than  in  the  middle,  and  the  dyeing  becomes  unlevel. 
This  happens  especially  if  too  much  bichromate  of  potash  is 
used  in  mordanting. 


CHAPTER  XVIII. 


HARD  GOODS. 

Thirty  to  forty  years  ago  it  was  the  universal  opinion  that 
cloth  could  only  be  good  and  strong  if  it  was  hard  and  stiff. 
This  idea  has  now  disappeared,  and  soft  elastic  goods  are 
preferred.  Hard  goods  may  result — 

(a)  By  the  use  of  too  hot  or  too  alkaline  baths  in  scouring 
or  leaving  the  wool  in  them  too  long. 

(, b )  If  the  wool  is  dried  for  too  long  or  at  too  high  a  tem¬ 
perature. 

(c)  If  the  wool  or  cloth  is  carbonised  with  too  much  acid, 
or  has  been  neutralised  with  too  strong  lyes. 

(< i)  If  the  wool  or  cloth  has  been  exposed  to  too  high  a 
temperature  in  the  drying-room  on  carbonising,  or  for  too 
long. 

(e)  If  the  wool  has  been  chemically  acted  on  by  over-mor¬ 
danting,  too  long  boiling  in  the  dye  bath,  or  over-filling  of  the 
dye  vat.  Too  long  continuance  of  hot  baths  not  only  makes 
the  wool  hard  and  brittle,  but  felts  very  much.  If  the  boil¬ 
ing  is  done  with  direct  steam  the  material  is  especially  apt  to 
felt  near  where  the  steam  enters.  That  the  fibre  is  hardened 
is  often  made  clear  when  different  colours  are  dyed  on  the 
same  batch.  It  often  happens  that  while  the  white  yarn  will 
give  18,000  to  20,000  metres  per  kilo.,  the  same  yarn  after 
dyeing  will  only  give  12,000  to  14,000  metres,  especially  with 
dark  colours  like  brown  and  black.  Hence  care  must  be 
taken  to  spare  the  goods  as  much  as  possible  in  dyeing. 
(/)  If  the  yarn  is  over-twisted  in  spinning  or  doubling. 
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(g)  If  the  weft  or  warp  yarn  is  steamed  too  long  or  too  hot. 

(h)  In  certain  goods  by  too  close  spacing  and  by  hurrying 
the  loom. 

(i)  If  too  strong  alkalies  or  acids  are  used  in  washing  and 
milling,  or  if  of  the  proper  strength,  act  too  long.  In  wash¬ 
ing  and  milling  soft  goods  soda  should  be  used  instead  of 
potash,  and  only  good  soap  and  fuller’s  earth,  or  ammonia. 

(j)  If  the  milling  lasts  too  long  and  is  done  too  dry. 

(k)  If  the  goods  are  attacked  by  too  strong  mordants  or 
repeated  dyeings,  or  lifted  too  hot,  without  cooling  the  bath 
with  cold  water.  They  then  not  only  get  hard  but  easily  get 
dye  or  heat  creases. 

(l)  By  over-sharp  decatising.  Little  need  here  be  said,  as 
every  expert  knows  that  too  long  decatising  makes  goods  hard 
and  brittle. 


CHAPTER  XIX. 


BRITTLE  GOODS. 

By  these  we  understand  those  not  strong  enough  for  the 
purpose  in  hand,  and  threads  may  be  usable  therefore  for  one 
purpose  and  not  for  another,  where  the  cloth  has  to  bear 
hard  wear.  Brittleness  may  be  caused — 

1.  By  the  nature  of  the  raw  material. 

2.  By  wrong  handling  in  washing,  burring,  carbonising, 
drying,  dyeing  or  spinning. 

3.  By  over-steaming  the  yarn. 

4.  By  improper  wefting. 

5.  By  unsuitable  weave. 

6.  By  unsuitable  washing  and  milling. 

7.  By  unsuitable  piece  carbonising. 

8.  By  unsuitable  shearing. 

9.  By  unsuitable  piece  dyeing. 

10.  By  unsuitable  decatising. 

11.  By  unsuitable  raising. 

12.  By  unsuitable  drying. 

I.  Bad  Materials. 

It  is  obvious  that  strength  cannot  be  secured  with  short 
staples,  e.g.,  with  shoddy  or  waste,  or  with  wool  which  has 
been  impaired  in  strength,  say  by  lying  wet  in  a  ship’s  hold, 
or  especially  by  sea  water. 

II.  Wrong  Handling  in  Washing,  Burring,  Carbonising, 
Drying,  Dyeing  or  Spinning. 

I  refer  first  to  pp.  3-4  and  then  call  attention  to  a  special 
case  which  occurred  two  and  a  half  years  ago  at  Venders. 
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For  a  large  spinning  batch  carbonised  wool  had  been  chiefly 
used.  Several  weeks  after  spinning  the  wool  was  woven. 
In  the  meantime  the  yarn  had  so  deteriorated  that  it  was 
hardly  weavable  although  it  had  given  no  trouble  in  spinning. 
Investigation  showed  that  the  yarn  had  never  been  properly 
neutralised,  but  whether  the  acid  residue  resulted  from  in¬ 
sufficient  neutralisation  or  from  total  omission  of  that  process 
could  not  be  discovered.  Spinning  itself  may  make  the  goods 
brittle  if  they  are  over-carded  or  when  the  wool  is  spun  out 
too  fine  for  its  quality  and  the  threads  become  tapering  and 
uneven  and  lose  therefore  in  strength  and  durability. 

III.  Over-Steaming  of  the  Yarn. 

This  may  affect  the  strength  of  the  yarn.  On  p.  869  of 
vol.  i.  of  the  Handbuch  der  Weberei  it  was  shown  that  the 
strength  of  2/80s  yarn  was  lessened  by  15 ‘78  per  cent,  by 
seven  minutes’  steaming,  that  of  2/45s  by  9-67  per  cent.,  and 
that  of  2/32s  1  by  6-55  per  cent.  Hence  the  manufacturer  will 
do  better  by  sizing  his  warps  than  by  steaming  them,  and 
anyhow  he  ought  to  keep  a  moderate  temperature  in  steaming. 

IY.  Improper  Warp  Spacing. 

This  often  happens  in  inexperienced  hands.  If  the  warp 
is  too  close,  it  does  not  take  up  enough  weft  and  the  fabric 
becomes  weak  across  the  piece.  If  the  case  is  vice  versa,  the 
cloth  is  weakened  lengthways.  The  latter  case  is  worst  with 
trouserings. 

Y.  Unsuitable  Weave. 

This  occurs  when  either  warp  or  weft  threads,  or  both,  are 
left  bare  too  far,  so  that  proper  interweaving  of  the  two  is 
impossible.  Also  when  the  crossings  are  so  strong  that  the 
fabric  does  not  take  up  enough  weft.  See  Chapter  VIII. 


1  Metrical  counts. — Tr. 
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VI.  Washing  and  Milling. 

See  p.  149. 

VII.  Piece  Carbonising. 

See  Chapter  XVIII.  and  also  pp.  151  and  152. 

VIII.  Shearing. 

Here  brittleness  is  often  caused  by  setting  the  knives  too 
deep. 

IX.  Piece  Dyeing. 

Refer  to  “  dyeing  stains,”  pp.  135  seq.  and  149. 

I  have  had  an  instructive  example  of  this.  A  sample  of 
white  yarn  gave  an  average  tensile  strength  of  105  kilos,  with 
five  tests.  After  it  had  been  dyed  black,  I  do  not  know  with 
how  many  or  how  long  boilings,  the  tensile  strength  went 
down  to  94  kilos.  Hence  it  is  advisable  to  boil  such  goods 
neither  too  long  nor  too  often. 

X.  Decatising. 

I  have  already  said  on  p.  152  that  steaming  the  yarns  lessens 
their  strength.  The  same  holds  true  of  decatising. 

XI.  Raising. 

Here  refer  to  Chapter  XII.  It  may  be  added  that  if  the 
goods  can  bear  another  milling  it  should  be  given,  and  they 
should  be  finished  like  meltons. 

XII.  Drying. 

This  fault  is  not  common,  but  if  the  goods  are  over-stretched 
in  drying,  either  in  length  or  breadth,  their  proper  treatment 
is  over-done  and  the  piece  is  damaged.  If  the  goods  are  dried 
too  long  and  at  too  high  a  temperature,  the  wool  is  weakened 
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and  made  hard  and  brittle.  If  a  piece  with  broken  threads  is 
steamed,  the  breaks  become  more  conspicuous.  To  get  rid  of 
the  breaks  sew  the  selvedges  together  and  mill  down  their 
length  by  1  to  2  per  cent.  Then  unsew,  rinse,  heat  in  water 
of  40°  C.,  let  the  piece  stay  on  the  rollers  over-night,  dry  and 
then  press  them  at  once,  and  decatise  without  steaming. 


CHAPTER  XX. 

INDISTINCT  PATTERNS. 

Here  we  mean  such  finished  articles  as  do  not  show  the 
pattern  distinctly  or  are  unevenly  dyed.  For  this  there  are 
the  six  following  causes  :  (1)  if  the  goods  were  made  with 
materials  too  nearly  alike  or  cross  weavings  for  the  produc¬ 
tion  of  the  desired  design  ;  (2)  if  many  coloured  yarns,  like 
melanges  or  certain  doubles,  dirtily  spun,  are  used ;  (3)  if  the 
goods  have  not  been  well  washed  ;  (4)  if  one  or  more  dyes, 
through  looseness  or  unskilled  treatment,  have  bled  in  wash¬ 
ing,  milling  or  decatising  ;  (5)  if  goods  with  a  raised  finish  do 
not  show  the  desired  patterns  clearly  enough  in  the  threads  or 
thread  groups  \  (6)  if  in  goods  with  a  close  finish  the  crossings 
of  the  threads  are  imperfectly  marked. 

I.  Goods  Indistinct  through  too  Slight  Differ¬ 
ences  in  Dye,  Material  or  Weave. 

If  we  wish  to  make  a  pattern,  whether  by  variously  coloured 
threads  or  different  cross  weavings,  and  there  is  the  not  suffici¬ 
ent  contrast  alluded  to,  we  get  an  indistinct  pattern.  Although 
most  customers  object  to  too  striking  patterns,  most  if  not  all 
buyers  like  to  have  the  pattern  distinct.  Much  indistinct  cloth 
looks  as  if  full  of  errors  in  yarn  or  weave,  and  especially  if 
they  have  been  close  finished. 

II.  Goods  Indistinct  from  Coloured  Dirtily 
Spun  Yarns. 

Until  a  short  time  ago  this  was  the  cause  of  most  of 
the  indistinctness  occurring  in  certain  melange-doubled  stuff, 
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especially  worsteds.  But  since  the  introduction  of  the 
Vigoureux  dyeing  (i.e.,  dyeing  the  slubbing)  matters  have 
been  improved.  It  was  first  applied  to  this  sort  of  goods. 
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But  articles  prepared  by  his  method  are  unfortunately  not 
fast  enough  to  washing  and  milling  for  men’s  clothes. 

If  with  melange-doubled  goods  crossings  are  used  so  as  to 
combine  warp  and  weft  effects  about  equally,  it  is  always  pos¬ 
sible  to  get  a  clear  result.  The  case  is  different  if  either  warp 
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or  weft  has  to  coyer  the  right  side  completely,  i.e.,  when  the 
effect  has  to  depend  on  warp  or  weft  alone.  If  the  dyes  differ 
much  from  one  another  it  is  impossible  to  get  a  distinct  pattern 
with  the  usual  crossings.  By  using  crossings  with  the  new 
strengthening  methods  we  get  a  much  better  result,  and,  in 
most  cases,  one  which  is  quite  satisfactory. 

Fig.  52  gives  a  3-leaved  twill  warp  effect.  Here  the  same 
thread  acts  in  the  same  direction.  In  Fig.  53  we  have  the 
same  twill,  but  the  odd  and  even  warp  threads  act  alter¬ 
nately.  If  now  an  odd  thread  is  too  dark  or  too  light  it 
produces  more  than  50  per  cent,  of  the  effect  on  the  right  side, 
for  the  next  thread  goes  to  the  right  side  instead  of  it.  In 
Fig.  54  we  have  the  same  cross  weaving  on  the  right  side, 
except  that  every  thread  gets  to  the  right  side  twice  in  suc¬ 
cession,  so  that  the  goods  become  heavier  as  it  is  usually 
intended  they  should.  In  Figs.  53  and  54  a  change  takes 
place  in  the  ratio  1  :  1.  But  the  ratios  2:1,  3:1,  etc.,  can 
also  be  used.  In  Fig.  55  we  have  2:1.  In  Fig.  56  we  have 
4-leaved  twill  warp  effect.  If  we  set  it  in  the  way  above 
stated  we  get  Fig.  57  or  58,  according  as  we  use  1  :  1  or  2  :  1. 
As  a  last  example  we  take  Fig.  59  and  Fig.  60,  which  shows 
the  change  to  1  :  1. 

For  further  information  see  my  little  book  Verstarkung  von 
Geweben  ohne  besondere  Faden,  price  M.2.25.  If  a  weft  effect 
is  desired  with  melange  or  doubled  yarns  we  can  treat  the 
weft  in  a  similar  manner,  or  we  can  use  the  same  weave 
given  above  if  we  turn  them  through  a  right  angle  and  use 
the  side  undermost  in  the  loom  as  the  right  side. 

III.  Indistinctness  from  Bad  Piece  Washing. 

Little  need  here  be  said,  as  it  is  evident  that  distinctness  is 
conditional  on  proper  washing. 
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IV.  Indistinctness  prom  Bleeding  op  Dyes. 

If  a  dye  is  loose  in  its  nature,  it  stands  to  common  sense 
it  will  not  resist  thorough  washing,  to  say  nothing  of  milling. 
Nevertheless,  a  dye  is  not  loose  in  the  true  sense  if  it  only 
fails  to  resist  these  operations,  combined  with  great  heat  or 
alkalinity.  Light  colours  and  even  white  may  loose  freshness 
by  too  prolonged  decatising  and  get  a  yellowish  hue. 

V.  Indistinctness  in  Baised  Finish. 

Here  we  mean  goods  with  patterns  constituted  by  a  special 
grouping  of  raised  or  prostrate  threads  and  not  showing 
clearly.  The  following  factors  affect  this  :  (a)  the  choice  of 
raw  material ;  ( b )  the  management  of  washing,  carbonising, 
carding  and  dyeing ;  (c)  the  twist  of  the  yarn  ;  (d)  the  man¬ 
agement  of  the  loom;  (e)  the  cross  weaving;  (/)  washing, 
milling  and  finishing. 

As  regards  raw  material,  it  has  to  be  chosen  according  as  we 
want  a  short,  fine  and  close  finish,  or  a  nap  of  long  and  coarser 
hairs.  In  the  first  case  short  staples  are  chosen,  for  short 
fine  material  contains  more  separate  ends  to  the  pound  than 
long  coarse  stuff.  In  the  second  case  long  staples  are 
chosen.  For  the  treatment  of  raw  material  needed  to  get  a 
soft  and  clear  cloth  with  a  raised  finish,  see  Chapters  II.  and 
XVIII. 

As  to  the  twist,  two  important  points  have  to  be  noted,  the 
degree  and  the  direction  of  the  twist.  As  regards  the  former 
the  yam  of  special  importance  on  the  right  side  should  not  be 
twisted  harder  than  is  necessary  to  give  enough  strength. 
Then  the  felting  goes  on  quickly  and  the  gig  has  an  easy 
task  as  the  threads  are  easily  scratched  out  of  the  fabric.  As 
regards  direction,  take  care  that  both  in  weft  and  warp  of 
twills  it  follows  that  of  the  twill. 

If,  for  example,  we  take  Figs.  61  and  62  we  see  that  in 
both  the  twill  runs  to  the  right.  Hence  to  prevent  the  twill 
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effect  from  being  too  conspicuous  we  twist  the  warp  yarn  to 
the  right,  but  the  weft  yarn  to  the  left,  as  it  has  a  different 
position  in  the  fabric.  Then  its  twist  also  r  nrann 

follows  the  direction  of  the  twill  and  RSH??  SHSHS 
mingles  correctly  with  the  warp  as  shown  DHGQ  □[  □□□ 
on  pp.  675  seq.  in  vol.  ii.  of  the  Handbuch  Fig  61  Fig  62 
der  Weberei.  This  also  facilitates  the 
picking  of  the  shuttle  and  the  subsequent  milling. 

With  special  weaves,  basket  weaving,  granites  and  others 
the  weft  should  be  twisted  the  opposite  way  from  the  warp. 
With  regard  to  the  loom  too  close  spacing  is  to  be  avoided, 
and  as  regards  the  weave  attention  must  be  given  to  two 
factors,  first  to  the  nature  of  the  material ;  the  shorter  it  is 
the  closer  the  weave  must  be,  although  the  exposed  parts  of 
the  warp  must  be  long  enough  to  give  the  necessary  hairs  in 
raising.  The  staple  of  the  material  must,  of  course,  correspond 
to  the  nature  of  the  finish.  Secondly,  the  grouping  of  the 
exposed  parts  must  correspond  to  the  pattern  wanted. 

Washing,  milling,  raising,  shearing  and  beetling  all  exert 
much  influence  on  the  production  of  distinct  patterns  with  a 
raised  finish.  First  the  necessary  felting  must  be  got  by 
washing  and  milling,  and  the  felt  must  then  be  raised,  tearing 
up  the  exposed  places  partly  or  entirely,  according  to  the  sort 
of  goods,  and  then  shorn  or  beetled.  To  detail  these  processes 
is  not  within  the  scope  of  this  book,  but  rather  belongs  to  a 
work  on  finishing. 

VI.  Indistinctness  in  Close  Finish. 

The  following  may  be  the  causes  of  error :  (a)  improper 
choice  of  raw  material ;  (b)  wrong  washing,  carbonising, 
dyeing  or  carding  ;  (c)  wrong  yarn  twist ;  ( d )  spacing  on  the 
loom ;  ( e )  the  cross  weaving ;  (/)  the  warp  bearing  too 
heavily  on  the  shuttle  race ;  ( g )  over-severe  washing ;  (h) 
over-felting  in  milling ;  (i)  over-carbonising ;  ( k )  improper 


160  FAULTS  IN  MANUFACTURE  OF  WOOLLEN  GOODS. 

raising  ;  (Z)  over-boiling  or  the  use  of  too  strong  mordants  ; 
(m)  insufficient  shearing  or  gassing  ;  (n)  bad  decatising. 

(a)  Only  long  staples  are  suitable  for  close  finishes,  such  as 
carded  yarns  and  slivers.  All  short  staples  such  as  noils  and 
shoddy  must  be  absolutely  rejected,  whether  alone  or  mixed 
with  better  wool. 

( b )  In  these  processes  all  felting  must  be  scrupulously 
guarded  against  (see  Chapter  II.).  In  carding  it  is  as  well 
to  work  the  wool  as  little  as  possible,  and  not  to  cross  it  if 
the  machine  will  allow.  There  are  now  machines  with  which 
we  can  get  a  uniform  thread  without  crossing.  I  mean  whole 
and  half-carded  yarns  and  others. 

(c)  With  regard  to  wrong  twist  we  have  to  consider  errors 
in  degree  and  in  direction.  Warp  and  weft  yarns  have  to  be 
twisted  rather  tight,  that  they  may  not  felt  too  much  during 
washing,  dyeing  and  milling.  For  such  goods,  in  the  interest 
of  a  close  finish,  the  yarns  should  be  carefully  damped  before 
weaving. 

As  regards  direction,  the  opposite  of  that  stated  on  p.  158 
obtains  here,  and  the  twist  must  be  in  the  opposite  direction 
to  the  twill.  In  the  case  represented  in  Figs.  61  and  62  we 
have  to  twist  to  the  left  in  the  warp  and  to  the  right  in  the  weft. 

( d )  As  regards  spacing,  a  fabric  to  be  close  finished  should 
be  spaced  as  close  as  possible,  so  that  if  the  right  yarn  with 
the  right  twist  has  been  used  the  fabric  cannot  felt  too  much 
in  washing  and  milling.  As  the  goods  cannot  contract  much 
with  close  spacing  this  must  be  done  on  the  loom. 

(e)  Little  need  be  said  regarding  cross  weaving.  The 
pattern,  i.e.,  the  cross  weaving,  must  be  sharply  marked 
so  that  the  spectator  can  see  at  a  glance  what  the  pattern 
is  meant  for.  If,  for  example,  it  is  a  question  of  cross  or 
diagonal  ribs,  twills  or  similar  goods,  the  separate  divisions, 
whether  of  warp  with  warp,  warp  with  weft,  or  weft  with 
weft,  must  be  clearly  separated,  and  in  the  pattern  itself  there 
must  be  no  indistinct  places  where  the  pattern  changes. 
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(/)  Over-rubbing  of  the  warp  on  the  shuttle  race  rarely 
occurs.  Nevertheless  we  must  remember  that  when  it  hap¬ 
pens  it  is  unfavourable  to  a  close  finish,  as  it  roughens  the 
threads. 

(g)  To  facilitate  the  labour  of  the  washer  only  the  best 
grease  should  be  used  for  goods  intended  to  have  a  close 
finish,  and  carbonate  of  soda  or  potash  should  be  avoided 
and  very  alkaline  soaps,  using  instead  neutral  soaps  and 
sal  ammoniac.  The  wash  liquids,  too,  must  not  be  too  hot, 
and  much  rubbing  in  washing  and  anything  else  tending 
to  open  the  felt  must  be  guarded  against. 

Cashmeres,  merino,  zanella,  alpaca  and  some  other  goods 
should  be  treated  before  washing  on  the  crabbing  machine. 
This  consists  of  from  one  to  four  pairs  of  rollers,  with  a  pres¬ 
sure  arrangement  and  water  troughs.  The  goods  are  treated 
here  with  hot  or  boiling  water  for  a  time  to  make  them  felt 
less  readily.  In  the  absence  of  this  machine  use  the  boiling 
machine  mentioned  on  p.  165. 

With  goods  containing  white  or  light  shades  care  must  be 
taken  that  the  dyeing  has  been  with  fast  dyes  and  that  the 
rinsing  has  been  thorough.  Such  goods  must  not  be  milled 
in  grease  or  the  light  colours  will  come  out  yellowed  and 
dirty. 

ill)  To  prevent  over -felting  the  goods  should  be  spaced 
very  close  and  woven  very  firmly,  if  possible,  even  at  the  cost 
of  having  to  keep  the  goods  longer  in  the  washing  machine. 
If  they  are  milled,  too  much  rubbing  and  too  high  tempera¬ 
tures  must  be  avoided,  and  the  machine  must  be  kept  open 
during  the  process. 

(i)  Defective  carbonisation  by  using  too  much  acid,  leaving 
the  goods  too  long  soured,  handling  them  too  much  in  the 
acid  bath,  or  drying  them  too  quickly  or  too  long  injures  the 
fibres,  and  so  that  smoothness  which  is  essential  to  a  close 
finish. 

(k)  As  regards  raising,  any  felting  produced  in  washing  or 

11 
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milling  must  be  undone  for  a  close  finish,  so  that  the  goods 
must,  if  necessary,  be  repeatedly  treated  with  more  or  less 
weak  or  sharp  cards.  If  there  is  strong  felting  it  is  as  well, 
after  the  first  raising,  to  dry  the  goods,  then  to  look  after 
snarls,  shear,  raise  again  and  so  on. 

If,  however,  as  was  formerly  often  the  case,  the  goods  were 
spaced  loose  and  thoroughly  felted  by  milling  the  gig  must 
bite  much  deeper.  This  must  be  to  the  damage  of  materials 
and  to  the  weakening  of  the  piece,  and  never  leaves  behind 
such  a  round  full  thread.  In  sharp  raising  and  going  right 
down  to  the  ground  the  goods  must  not  be  too  wet. 

(, l )  Much  need  not  be  said  about  over-boiling  in  dyeing,  for  it 
is  clear  that  over- boiling  and  the  use  of  strong  mordants  tend 
to  felt  the  cloth.  If  strong  boiling  cannot  be  avoided  the 
goods  should  be  previously  decatised  rather  more  than  usual, 
as  decatising  is  a  good  protection  against  felting. 

(m)  A  fabric  to  have  a  close  finish  should  obviously  be 
shorn  as  close  as  possible.  Here  many  ways  can  be  adopted 
of  raising  prostrate  hairs  so  that  the  knife  can  get  at  them, 
such  as  brushing,  steaming  and  other  suitable  means,  especi¬ 
ally  when  it  is  a  question  of  treating  raised  patterns,  diagonal 
ribs,  etc.,  in  a  cross  shearing  machine.  In  gassing  we  can 
burn  off  all  the  raised  hairs  by  repeated  passages  or  by  an 
intenser  flame.  Unfortunately,  the  goods  usually  retain  a 
burnt  smell  which  is  very  difficult  to  get  rid  of. 

(ri)  As  regards  decatising,  refer  to  pp.  139  seq.,  but  it  may 
here  be  mentioned  that  fabrics  containing  white  threads  should 
be  decatised  as  little  as  possible  and  never  too  hot,  for  fear  of 
making  the  white  yellowish. 


CHAPTER  XXI. 


THE  REMOVAL  OP  STREAKS,  CREASES  AND  STAINS. 

The  Removal  of  Streaks. 

We  distinguish  three  main  causes  of  streaks  : — 

1.  Yarns  unlevel  in  material,  strength  or  colour. 

2.  Defective  treatment  in  spinning,  warping,  sizing,  drying, 
beaming  or  weaving. 

3.  Improper  finishing,  e.g.,  washing,  milling,  carbonising, 
raising,  shearing,  dyeing,  etc. 

The  removal  of  streaks  belonging  to  the  first  two  heads  and 
some  belonging  to  the  third,  especially  when  the  fabric  is  dyed 
in  the  wool,  is  called  equalising. 

In  some  cases,  for  example,  when  it  is  a  question  of  unequal 
placing  of  some  threads  in  the  reed,  or  of  two  weft  threads 
lying  too  close  together,  the  matter  can  be  amended  in  the 
loom  by  parting  the  threads  with  a  needle.  See  Fig.  2. 

Equalising  proper  is  done  after  finishing  and  almost  ex¬ 
clusively  with  goods  containing  two  or  more  colours  or 
melanges.  The  process  is  executed  with  charcoal  made  with 
very  soft  wood,  such  as  poplar,  with  coloured  pencils,  ochres, 
talc,  water-colours  and  burling  tincture.  The  solid  pigments 
are  applied  in  the  usual  way,  the  liquid  ones,  such  as  rubbed- 
up  water-colours,  with  brushes,  sponges  or  pads.  To  apply 
a  colour  the  goods  are  put  on  a  horse  or  on  a  fiat  surface 
inclined  at  an  angle  of  40  to  60°.  When  the  work  is 
done  the  effect  should  be  examined  over  a  large  surface  on 
a  horse.  In  applying  charcoal,  ochre  or  talc  it  is  evidently 
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unnecessary  to  take  the  same  pains  as  with  water-colours, 
coloured  chalks  or  burling  tincture. 

Before  beginning  the  application  of  any  colour  compare  it 
with  the  colours  of  the  fabric.  If  it  is  unsuitable  mix  it  with 
another  or  choose  a  fresh  one  till  it  will  do.  This  is  easily 
done  with  ochres,  coloured  chalk,  water-colours  and  burling 
tincture.  Then  apply  the  colour  carefully  with  a  brush, 
sponge,  etc.,  and  spread  it  as  evenly  as  possible.  Then  go 
over  the  work  with  a  larger  brush  or  sponge  to  get  greater 
harmony.  During  the  process  the  attendant  must  look  at 
the  piece  from  every  point  of  view  to  get  the  effect  right 
from  all.  It  is  evident  that  greater  care  is  necessary  with 
close  than  with  raised  finish. 

In  large  works  these  operations  are  the  work  of  special 
women,  who  have  acquired  skill  by  long  practice,  and  the 
custom  can  only  be  recommended. 

Any  excess  of  water-colour  and  nearly  all  burling  tinctures 
may  be  removed  with  a  wet  sponge  or  by  washing  the  piece 
in  water  with  a  little  neutral  soap. 

Removing  Creases. 

Creases  from  washing,  milling,  decatising,  dyeing,  etc., 
must  be  treated  according  to  their  intensity,  e.g.  : — 

1 .  By  thorough  washing  with  warm  water,  with  a  little  soap 
if  necessary,  on  the  full-width  washing  machine.  Instead  of 
this  the  piece  may  be  soaked  for  from  twelve  to  fifteen  hours 
in  soft  water  at  40  to  45°  C.,  to  soften  the  fibres.  A  passage 
through  the  washing  machine  should  then  follow  if  the  creases 
are  very  bad. 

2.  By  re-milling  the  piece.  This  is  very  advisable  with 
cheviots  showing  dyeing  creases  or  milling  creases.  The 
re-milling  must  be  done  with  neutral  soap  and  be  followed 
by  a  passage  through  the  full-width  washing  machine  with 
hot  water,  or  through  the  boiling  machine. 
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3.  By  wetting  the  goods  and  then  leaving  them  for  a  day 
or  two  tightly  wrapped  on  a  roller. 

4.  By  passing  them  through  the  boiling  machine.  As  this 
machine  is  not  yet  universally  used  I  will  give  a  description 
of  it. 


Fig.  63  shows  a  section  of  the  machine,  g  is  a  reservoir,  a 
and  b  two  rollers,  and  e  1,  2,  3  and  4  guides.  Nos.  2,  3  and 
4  also  constitute  a  width  stretcher. 

The  goods  c  pass  on  to  the  lower  roller  which  dips  into  hot 
water  in  g,  and  when  fully  wrapped  on  it  is  slowly  turned  for 
seventy-five  to  ninety  minutes.  The  piece  is  then  transferred 
to  the  roller  h,  borne  on  i,  and  there  left  for  some  time,  accord¬ 
ing  to  the  obstinacy  of  the  creases,  g  is  usually  treated  by 
direct  steam,  and  the  goods  can  be  cooled  by  shutting  off  the 
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steam  and  running  in  cold  water.  The  goods  are  usually  left 
on  h  for  sixteen  to  twenty-four  hours,  the  roller  being  removed 
from  the  machine. 

5.  If  creases  are  very  obstinate  the  piece  is  stretched  out 
wet  in  all  directions  and  then  decatised  wet. 

6.  Treat  as  in  No.  4  except  that  the  goods  are  pressed  in  a 
hydraulic  press  before  decatising.  I  know  of  a  case  in  which 
streaks  were  caused  by  a  sharp-edged  width  stretcher  on  a 
boiling  machine. 

The  folds  mentioned  on  p.  92,  where  the  weft  is  pressed 
through,  cannot  be  remedied. 


Removal  of  Stains. 

1.  Ordinary  dirt  marks  are  got  rid  of  by  washing  with 
water,  using  soap  if  needed. 

2.  Rust  stains  can  usually  be  removed  by  cold  dilute  oxalic 
acid.  They  only  disappear  after  rather  long  treatment.  The 
stains  should  be  repeatedly  damped  with  the  solution  during 
the  course  of  a  few  hours  with  a  sponge.  The  goods  are  then 
washed  and  passed  through  a  soda  bath  to  neutralise  any  re¬ 
maining  acid.  If  the  fabric  is  dyed  and  the  acid  has  injured 
the  colour  pass  through  dilute  ammonia. 

In  this  and  all  other  stain  removals  it  is  well  to  support  the 
fabric  on  several  folds  of  a  clean  cloth.  If  the  fabric  is  laid 
on  stone,  wood  or  other  hard  surface  the  stain  will  spread  to 
other  parts  of  it.  The  fabric  should  be  treated  on  both  sides, 
especially  with  thick  heavy  goods.  If  there  are  many  rust 
stains  the  goods  should  be  treated  with  the  dilute  oxalic  acid 
on  the  washing  machine,  adding  the  acid  before  putting  in  the 
goods.  These  are  then  run  in  the  acid  for  a  few  hours  till  the 
stains  have  gone.  The  worst  places  are  treated  individually 
with  the  sponge.  After  treatment  the  piece  is  thoroughly 
rinsed  in  clear  water  and  then  neutralised  with  soda. 

3.  Oil  stains  may  be  divided  into  petroleum  stains  and  those 
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of  animal  and  vegetable  oils.  The  latter  are  easily  removed 
with  benzole  or  ammonia,  or  with  carbonate  of  soda  and  a 
little  ammonia  in  soft  water.  No  soda  should,  however,  be 
used  on  sensitive  dyes,  but  a  neutral  soap.  Stains  of  petro¬ 
leum  are  removed  by  supporting  the  place  on  a  soft  folded 
cloth  and  wetting  the  stain  well  with  oleine  or  rape  oil. 
After  this  has  had  time  to  mix  with  the  petroleum,  treat 
the  stain  with  a  mixture  of  20  per  cent,  of  good  soap  in 
solution,  60  per  cent,  ammonia  and  20  per  cent,  acetic  ether. 
Petroleum  ether  is  also  good  for  removing  petroleum  stains. 
The  above  mixture  is  applied  with  a  clean  sponge  or  pad,  and 
the  goods  are  then  repeatedly  washed  in  clean  lukewarm  soft 
water,  and  finally  with  a  weak  lukewarm  soap  bath.  If  the 
stains  are  large  or  numerous  soak  liberally  with  oleine  and 
then  wash  the  pieces  with  soap  and  soda  in  the  washing 
machine. 

4.  Acid  and  fruit  stains  are  removed  by  a  mixture  of  75  per 
cent,  alcohol,  5  per  cent,  benzole  and  20  per  cent,  ammonia. 
This  also  removes  tar  and  grease.  Hypochlorite  of  sodium 
also  removes  them  quickly.  In  the  worst  cases  the  hypo¬ 
chlorite  is  the  best  thing  to  use. 

5.  Tobacco  stains  are  removed  like  fruit  stains. 

6.  Mildew  stains  are  removed  by  washing  if  superficial 
only.  If,  however,  the  mildew  has  penetrated  into  the 
fabric  there  is  no  way  of  removing  them,  as  by  that  time 
the  fibre,  or  at  least  the  colour,  is  destroyed.  They  appear 
as  pale  places  in  the  finished  goods.  Mildewed  goods  should 
be  treated  with  ammonia  on  the  washing  machine,  and  then, 
but  not  before,  with  soap.  Sodium  hypochlorite  renders  here 
too  good  service. 

7.  Soap  stains  from  soap  left  in  goods  can  be  removed  by 
washing  in  water.  For  those  resulting  from  lime  soaps,  see 
p.  138.  Silver  stains  can  be  removed  almost  if  not  quite  en¬ 
tirely  with  plenty  of  sal  ammoniac  and  fuller’s  earth. 

8.  Carbonising  stains  if  very  slight  are  removed  by  washing 
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If  bad,  however,  they  are  visible  after  dyeing,  even  if  the 
piece  is  dyed  black. 

9.  Soda  stains  are  those  caused  by  pouring  strong  lye 
straight  on  to  the  goods  in  the  bath  used  for  washing,  mill¬ 
ing  or  neutralising.  They  are  almost  always  visible  after 
dyeing,  and  no  washing  will  get  rid  of  them.  The  only 
cure  for  them  is  prevention.  See  pp.  126  and  127. 

10.  Dye  stains  resulting  from  mildew  cannot  be  removed. 
This  is  also  usually  the  case  with  such  stains  in  general  when 
they  proceed  from  carbonising.  The  only  hope  is  to  dye  the 
goods  black. 

If,  however,  the  stains  result  from  the  dyeing  process  itself, 
the  pieces  must  be  bleached  and  re-dyed  or  dyed  darker  than 
was  originally  intended. 

Silver  places  are  removed  by  rubbing  with  grass  or  stinging 
nettles. 

11.  Burling  tincture  stains  are  removed  with  a  wet  sponge. 
If  the  stains  are  large  and  numerous,  wash  on  the  washing 
machine  with  soap  or  fuller’s  earth.  In  many  cases,  how¬ 
ever,  plain  water  is  enough. 

12.  Ink  stains  are  almost  all  removed  by  sodium  hypo¬ 
chlorite. 

13.  Decatising  stains  or  clouds  are  usually  removable  by 
repeated  washings  in  warm  water  followed  by  treatment  on 
the  boiling  machine  shown  in  Fig.  63.  In  very  bad  cases 
a  careful  wet  decatising  may  be  necessary.  In  less  bad  cases 
a  few  careful  steamings  give  good  results.  A  light  milling  is 
also  good  for  moir6  stains  caused  by  decatising. 


INDEX. 


A. 

Acid  and  fruit  stains,  167. 
Adjustment  of  the  patterns  to  the 
selvedge,  90. 


Burling  tincture  stains,  removal 
of,  168. 

Burls,  wrong  treatment  in  remov¬ 
ing,  58,  82. 


B. 

Bad  materials,  brittleness  caused 
by,  151. 

Batten,  unequal  hanging  or  motion 
of,  79. 

Beaming,  defective  warp,  46,  89. 

— -  too  loose,  50. 

—  too  wide  or  narrow,  48. 

—  too  short  stretches  in,  51. 

Beam,  unround  yarn  or  cloth,  76. 
Bleeding  of  dyes,  158. 

Brakes,  use  of  the,  76. 

Breakages  in  warp  and  weft,  12. 
Breaking  of  groups  of  warp  threads 
on  the  loom,  98. 

Breast  beam  and  back  roller,  76. 

- nature  of  the,  54. 

Brittle  goods,  151. 

Brittleness  caused  by  bad  materials, 
153. 

- in  decatising,  153. 

- drying,  153. 

- over-steaming  the  yarn, 

152. 

- piece-carbonising,  153. 

—  - piece-dyeing,  153. 

- raising,  153. 

- shearing,  153. 

- warp  spacing,  152. 

- washing  and  milling,  153. 

- unsuitable  weave,  152. 

Burling,  careless,  100. 
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c. 

Carbonisation,  holes  caused  in,  101. 
Carbonising,  damage  in,  3. 

—  stains,  removal  of,  167. 
Centrifuging,  stains  from,  133. 

Close  finish,  indistinctness  in,  159., 
Cloth  beam,  improper  use  of  the, 

76. 

Colour  position,  false,  9,  87, 
Colours,  loose,  145. 

—  wrong  position  of,  71. 

Creases,  111. 

—  caused  in  decatising,  117. 

- drying,  119. 

- —  dyeing,  116. 

- milling,  113. 

- pressing,  116. 

- raising,  115. 

- washing,  111. 

—  removing,  164. 

Cross  streaks,  66. 


D. 

Damp  goods  before  cutting,  85. 
Damping  of  the  warp,  unequal,  68. 

- weft,  unequal,  66. 

Decatising,  brittleness  caused  in, 
153. 

—  creases  caused  in,  117. 

—  plate,  83. 

—  stains,  removal  of,  168. 

* 
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Diagonal  streaks,  85. 

Double  threads,  19. 

Drapds,  streaks  in,  63. 

Drying,  brittleness  caused  in,  153. 

—  creases  caused  in,  119. 

—  goods  in  the  sun,  82. 

Dye  stains,  removal  of,  168. 
Dyeing,  creases  caused  in,  116. 

—  holes  caused  in,  105. 

—  mistakes  in,  3. 

—  rubbed  places  caused  in,  108. 


E. 

Edges,  badly  dyed,  147. 

—  imperfections  of  the,  89. 


F. 

Fastening  to  the  yarn  beam,  de¬ 
fective,  46. 

Finishing,  unsuitable,  88. 

Freezing,  rubbed  places  caused  by, 

110. 


Gr. 

Greasing  on  the  loom,  54. 


H. 

Hanging  in  the  carbonising  drying- 
room,  83. 

—  of  the  batten,  uneven,  79. 

Hard  goods,  149. 

Hardening  of  wool,  4. 

Hard-twisted  threads,  22. 

Harness,  defective,  56. 

—  too  wide,  setting  the,  55. 

Heald  shafts,  excessive  number  of, 

55. 

Holes  and  nests,  98. 

—  from  carbonisation,  101. 

- dyeing,  105. 

—  —  milling,  102. 

—  —  raising,  103. 

—  —  shearing,  104. 

- washing,  100. 


I. 

Improper  setting,  5. 

Indistinct  patterns,  155. 
Inequalities  from  uneven  yarn,  30. 
—  in  streaks  and  bands,  29. 

Ink  stains,  removal  of,  168. 


J. 

Jerks  and  tears,  99. 


K. 

Knives  in  the  cross-cutting 
machine,  false  position  or  un¬ 
equal  sharpness  of,  84. 

Knots,  25. 

—  wrong  treatment  in  removing,  58. 
Knotting  of  weft  threads,  93. 


L. 

Loom,  rubbed  places  caused  in  the, 
107. 

—  running  empty  too  long,  77. 

—  too  long  standing  on  the,  75. 
Loose  colours,  145. 

—  threads,  20. 

—  weaving,  too  much,  77. 

Lying  of  soured  goods,  too  long,  83. 


M. 

Mildew  stains,  removal  of,  167. 
Milling,  creases  caused  in,  113. 

—  holes  caused  in,  102. 

—  rubbed  places  caused  in,  107. 


0. 

Oil  stains,  removal  of,  166. 

Oils  used  in  spinning,  4. 
Over-steaming  the  yarn,  brittle¬ 
ness  caused  by,  152. 
Over-stretching  the  weft  in  the 
shuttle,  90. 
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P. 

Patterns,  indistinct,  155. 
Petroleum  stains,  124. 

Picks,  mistakes  in  finding  lost,  77. 
Piece  carbonising,  brittleness 
caused  in,  153. 

Placing  packing  under  slack  edges 
on  the  cloth  beam,  93. 

Plate  decatising,  94. 

- wrong,  83. 

Porties,  defective  twisting  of  the, 
52. 

—  separation  of  the,  52. 

—  too  thick,  48. 

Pressing,  creases  caused  in,  116. 

—  improper  roller,  61. 

—  rubbed  places  caused  in,  109. 
Press  plates  in  hydraulic  presses, 

false  position  of  the,  84. 

Pulling  out  of  threads,  17. 


R. 

Raddling,  unsuitable,  47. 

Raised  finish,  indistinctness  in,  158. 
Raising,  brittleness  caused  by,  153. 

—  creases  caused  in,  115. 

—  holes  caused  in,  103. 

—  improper,  83. 

—  wrong  treatment  in,  59. 

Raw  material,  improper,  1,  85. 

—  material,  blending,  1,  4. 
Reeding,  irregular,  57. 

Reeds,  uneven  or  defective,  57. 
Removing  creases,  164. 

—  streaks,  163. 

—  stains,  166. 

Rods,  treatment  of,  54. 

Roller  pressing,  improper,  61. 
Rubbed  places,  106. 

- caused  in  dyeing,  108. 

- freezing,  110. 

- milling,  107. 

- pressing,  109. 

- —  —  the  loom,  106. 

- —  transport  or  handling, 

108. 

—  - washing,  107. 

Rust  stains,  removal  of,  166. 


s. 

Scouring  of  the  wool,  stains  caused 
in,  120. 

- mistakes  in,  3. 

Selvedges,  bad,  94. 

—  badly  dyed,  147. 

—  defective,  89. 

—  improper  making  of,  93. 

Setting  of  yarn,  5. 

Shades,  wrong,  145. 

Shearing,  holes  caused  in,  104. 

—  knives,  wrong  position  of,  61. 

- unequal  sharpness  of,  61. 

Shrinkage  of  goods  in  milling,  5. 
Single  threads,  19. 

Sizing,  defective,  43,  54. 

Slack  threads,  20. 

Snarls,  25. 

Soap  stains,  removal  of,  167. 

Soda  stains,  removal  of,  168. 

Soured  goods,  too  long  lying  of,  83. 
Spacing  of  the  warp,  too  thick,  78. 
Spooling  of  wet  yarn,  67. 

Stains,  120. 

—  caused  in  the  burling  tincture, 

144. 

- —  carbonisation,  128. 

- centrifuging,  133. 

- decatising,  139. 

- drying,  135. 

- dyeing,  135. 

- the  loom,  123. 

- —  pressing,  143. 

- raising,  133. 

—  —  —  scouring  of  the  wool,  120. 

—  - spinning,  121. 

- —  the  sprinkling  machine, 

142. 

- —  stocking  the  pieces,  125. 

—  - steaming,  142. 

- washing  and  milling,  126. 

- water,  125. 

—  removal  of,  166. 

Steaming  of  the  weft,  unequal,  66. 
— *  or  drying  of  the  sized  warp,  43. 
Stitching,  14. 

Streaks  and  bands,  29. 

—  cross,  66. 

—  diagonal,  85. 

—  in  worsted  drapes,  63. 

—  removal  of,  163. 
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Streaks,  to  avoid,  65. 

—  transverse,  63. 

Stretching  of  the  selvedges,  un¬ 
equal,  80. 

_ warp,  defective,  45. 

_ in  hand  looms,  un¬ 
even,  79. 

Substitution  of  threads,  53. 

Sun,  drying  goods  in  the,  82. 


T. 

Tangling  during  weaving,  53. 
Temple,  defective,  89. 

—  false  position  of  the,  90. 

—  unequal  motion  of  the,  80,  89. 
Thick  threads,  19. 

Thread  breakages,  90. 

Tight  threads,  22. 

Tobacco  stains,  removal  of,  167. 
Transport  or  handling,  rubbed 
places  caused  in,  108. 
Transverse  streaks,  63. 


u. 

Uneven  warping,  36. 

—  winding  of  the  pirns,  75. 

—  yarn,  65. 

- inequalities  from,  30. 

Untwisted  warp  threads,  24. 


V. 

Various  materials  in  the  weft,  82. 


W. 

Warp,  wrong  treatment  of  on  the 
loom,  52. 

Washing  and  milling,  brittleness 
caused  in,  153. 

—  creases  caused  in,  111. 

—  holes  caused  in,  100. 

—  rubbed  places  caused  in,  107. 
Weave  structure,  faults  in,  27. 
Weaving,  unsuitable,  87. 

Weft  cuts,  12. 

—  piecing,  too  slow,  77. 

Weight  of  the  fabric,  improper,  10. 
Wet  weaving,  too  long  standing  of 
the  loom  in,  75. 

Width  of  the  fabric,  improp  .r,  10. 
Winding  of  the  pirns,  uneven,  75. 
Wrong  position  of  colours  in  rela¬ 
tion  to  weave,  71. 

—  shades,  145. 


Y. 

Yarn  beam  brake,  improper  use  of, 
76. 

—  twisting,  unsuitable,  85. 
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Paints,  Colours  and  Printing 
Inks. 

THE  CHEMISTRY  OP  PIGMENTS.  By  Ernest  J.  Parry, 
B.Sc.  (Lond.),  F.I.C.,  F.C.S.,  and  J.  H.  Coste,  F.I.C.,  F.C.S.  Demy 
8vo.  Five  Illustrations.  285  pp.  1902.  Price  10s.  6d.  ;  India  and 
Colonies,  11s.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

Introductory.  Light — White  Light— The  Spectrum— The  Invisible  Spectrum— Normal 
Spectrum— Simple  Nature  of  Pure  Spectral  Colour— The  Recomposition  of  White  Light- 
Primary  and  Complementary  Colours — Coloured  Bodies —Absorption  Spectra — The  Appli= 
cation  of  Pigments.  Uses  of  Pigments :  Artistic,  Decorative,  Protective— Methods  of 
Application  of  Pigments  :  Pastels  and  Crayons,  Water  Colour,  Tempera  Painting,  Fresco, 
Encaustic  Painting,  Oil-colour  Painting,  Keramic  Art,  Enamel,  Stained  and  Painted  Glass, 
Mosaic — Inorganic  Pigments.  White  Lead — Zinc  White — Enamel  White — Whitening — 
Red  Lead— Litharge— Vermilion— Royal  Scarlet— The  Chromium  Greens— Chromates  of  Lead, 
Zinc,  Silver  and  Mercury — Brunswick  Green — The  Ochres — Indian  Red — Venetian  Red — 
Siennas  and  Umbers — Light  Red — Cappagh  Brown — Red  Oxides— Mars  Colours — Terre  Verte 
—Prussian  Brown  — Cobalt  Colours  — Coeruleum  —  Smalt— Copper  Pigments— Malachite— 
Bremen  Green  —  Scheele’s  Green  —  Emerald  Green  —  Verdigris— Brunswick  Green— Non- 
arsenical  Greens — Copper  Blues — Ultramarine — Carbon  Pigments — Ivory  Black — Lamp  Black 
—Bistre — Naples  Yellow — Arsenic  Sulphides  :  Orpiment,  Realgar — Cadmium  Yellow — 
Vandyck  Brown — Organic  Pigments.  Prussian  Blue — Natural  Lakes — Cochineal — Carmine 
—Crimson  —  Lac  Dye  —  Scarlet  —  Madder  —  Alizarin— Campeachy— Quercitron— Rhamnus  — 
Brazil  Wood — Alkanet — Santal  Wood — Archil — Coal-tar  Lakes — Red  Lakes — Alizarin  Com¬ 
pounds — Orange  and  Yellow  Lakes— Green  and  Blue  Lakes — Indigo — Dragon’s  Blood — 
Gamboge — Sepia — Indian  Yellow,  Puree — Bitumen.  Asphaltum,  Mummy — Index. 

THE  MANUFACTURE  OF  PAINT.  A  Practical  Handbook 
for  Paint  Manufacturers,  Merchants  and  Painters.  By  J.  Cruickshank 
Smith,  B.Sc.  Demy  8vo.  1901.  ,200  pp.  Sixty  Illustrations  and  One 
Large  Diagram.  Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other 
Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Preparation  of  Raw  Material — Storing  of  Raw  Material — Testing  and  Valuation  of  Raw 
Material — Paint  Plant  and  Machinery — -The  Grinding  of  White  Lead — Grinding  of  White 
Zinc — Grinding  of  other  White  Pigments — Grinding  of  Oxide  Paints — Grinding  of  Staining 
Colours — Grinding  of  Black  Paints— Grinding  of  Chemical  Colours— Yellows— Grinding  of 
Chemical  Colours — Blues — Grinding  Greens — Grinding  Reds — Grinding  Lakes— Grinding 
Colours  in  Water — Grinding  Colours  in  Turpentine— The  Uses  of  Paint — Testing  and  Matching 
Paints — Economic  Considerations — Index. 

THE  MANUFACTURE  OF  MINERAL  AND  LAKE 
PIGMENTS.  Containing  Directions  for  the  Manufacture 
of  all  Artificial,  Artists  and  Painters’  Colours,  Enamel,  Soot  and  Me¬ 
tallic  Pigments.  A  Text-book  for  Manufacturers,  Merchants,  Artists 
and  Painters.  By  Dr.  Josef  Bersch.  Translated  by  A.  C.  Wright, 
M.A.  (Oxon.),  B.Sc.  (Lond.).  Forty-three  Illustrations.  476  pp.,  demy 
8vo.  1901.  Price  12s.  6d. ;  India  and  Colonies  13s.  6d.  ;  Other 
Countries,  15s.  ;  strictly  net. 

Contents. 

Introduction — Physico-chemical  Behaviour  of  Pigments — Raw  Materials  Employed  in 
the  Manufacture  of  Pigments — Assistant  Materials — Metallic  Compounds — The  Manufacture 
of  Mineral  Pigments — The  Manufacture  of  White  Lead — Enamel  White — Washing  Apparatus 
—  Zinc  White — -Yellow  Mineral  Pigments  —  Chrome  Yellow  —  Lead  Oxide  Pigments  — 
Other  Yellow  Pigments — Mosaic  Gold — Red  Mineral  Pigments — The  Manufacture  of  Ver¬ 
milion — Antimony  Vermilion — Ferric  Oxide  Pigments — Other  Red  Mineral  Pigments — Purple 
of  Cassius — Blue  Mineral  Pigments — Ultramarine  —  Manufacture  of  Ultramarine  —  Blue 
Copper  Pigments  — Blue  Cobalt  Pigments — Smalts — Green  Mineral  Pigments— Emerald 
Green — Verdigris — Chromium  Oxide — Other  Green  Chromium  Pigments — Green  Cobalt  Pig¬ 
ments — Green  Manganese  Pigments — Compounded  Green  Pigments — Violet  Mineral  Pig¬ 
ments — Brown  Mineral  Pigments — Brown  Decomposition  Products — Black  Pigments — Manu¬ 
facture  of  Soot  Pigments— Manufacture  of  Lamp  Black — The  Manufacture  of  Soot  Black 
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without  Chambers — Indian  Ink — Enamel  Colours — Metallic  Pigments — Bronze  Pigments — 
Vegetable  Bronze  Pigments. 

Pigments  of  Organic  Origin— Lakes— Yellow  Lakes— Red  Lakes— Manufacture  of 
Carmine — The  Colouring  Matter  of  Lac— Safflower  or  Carthamine  Red — Madder  and 
its  Colouring  Matters — Madder  Lakes—  Manjit  (Indian  Madder) — Lichen  Colouring  Matters — . 
Red  Wood  Lakes — The  Colouring  Matters  of  Sandal  Wood  and  Other  Dye  Woods — Blue 
Lakes— Indigo  Carmine — The  Colouring  Matter  of  Log  Wood — Green  Lakes — Brown  Organic 
Pigments — Sap  Colours — Water  Colours — Crayons — Confectionery  Colours — The  Preparation 
of  Pigments  for  Painting — The  Examination  of  Pigments — Examination  of  Lakes — The 
Testing  of  Dye-Woods — The  Design  of  a  Colour  Works — Commercial  Names  of  Pigments — 
Appendix:  Conversion  of  Metric  to  English  Weights  andoMeasures— Centigrade  and  Fahrenheit 
Thermometer  Scales — Index. 

DICTIONARY  OF  CHEMICALS  AND  RAW  PRO¬ 
DUCTS  USED  IN  THE  MANUFACTURE  OF 

PAINTS,  COLOURS,  VARNISHES  AND  ALLIED 
PREPARATIONS.  By  George  H.  Hurst,  F.C.S.  Demy 

8vo.  380  pp.  1901.  Price  7s.  6d. ;  India  and  Colonies,  8s.  ;  Other 
Countries,  8s.  6d.  ;  strictly  net. 

THE  MANUFACTURE  OF  LAKE  PIGMENTS  FROM 
ARTIFICIAL  COLOURS.  By  Francis  H.  Jennison, 
F.I.C.,  F.C.S.  Sixteen  Coloured  Plates,  showing  Specimens  of 
Eighty-nine  Colours,  specially  prepared  from  the  Recipes  given 

in  the  Book.  136  pp.  Demy  8vo.  1900.  Price  7s.  6d. ;  India  and 
Colonies,  8s. ;  Other  Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

The  Groups  of  the  Artificial  Colouring  Matters — The  Nature  and  Manipulation  ot  Artificial 
Colours — Lake-forming  Bodies  for  Acid  Colours — Lake-forming  Bodies’  Basic  Colours — Lake 
Bases— The  Principles  of  Lake  Formation — Red  Lakes — Orange,  Yellow,  Green,  Blue,  Violet 
and  Black  Lakes — The  Production  of  Insoluble  Azo  Colours  in  the  Form  of  Pigments — The 
General  Properties  of  Lakes  Produced  from  Artificial  Colours — Washing,  Filtering  and  Fin¬ 
ishing — Matching  and  Testing  Lake  Pigments — Index. 

RECIPES  FOR  THE  COLOUR,  PAINT,  VARNISH,  OIL, 
SOAP  AND  DRYSALTERY  TRADES.  Compiled  by 

An  Analytical  Chemist.  350  pp.  1902.  Demy  8vo.  Price  7s.  6d. ; 
India  and  British  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

Pigments  or  Colours  for  Paints,  Lithographic  and  Letterpress  Printing  Inks,  etc. — 
Mixed  Paints  and  Preparations  for  Paint-making,  Painting,  Lime-washing,  Paperhanging, 
etc. — Varnishes  for  Coach-builders,  Cabinetmakers,  Wood-workers,  Metal-workers,  Photo¬ 
graphers,  etc. — Soaps  for  Toilet,  Cleansing,  Polishing,  etc. —  Perfumes — Lubricating  Greases, 
Oils,  etc. — Cements,  Pastes,  Glues  and  Other  Adhesive  Preparations — Writing,  Marking, 
Endorsing  and  Other  Inks — Sealing-wax  and  Office  Requisites — Preparations  for  the  Laundry, 
Kitchen,  Stable  and  General  Household  Uses — Disinfectant  Preparations — Miscellaneous 
Preparations — Index, 

OIL  COLOURS  AND  PRINTING  INKS.  By  Louis 

Edgar  And£s.  Translated  from  the  German.  215  pp.  Crown  8vo. 
56  Illustrations.  1903.  Price  5s.;  India  and  British  Colonies,  5s.  6d. ; 
Other  Countries,  6s.;  strictly  Net. 

Contents. 

Linseed  Oil — Poppy  Oil — Mechanical  Purification  of  Linseed  Oil — Chemical  Purification  of 
Linseed  Oil — Bleaching  Linseed  Oil — Oxidizing  Agents  for  Boiling  Linseed  Oil — Theory  of 
Oil  Boiling — Manufacture  of  Boiled  Oil — Adulterations  of  Boiled  Oil — Chinese  Drying  Oil  and 
Other  Specialities — Pigments  for  House  and  Artistic  Painting  and  Inks — Pigment  for 
Printers’  Black  Inks — Substitutes  for  Lampblack — Machinery  for  Colour  Grinding  and 
Rubbing — Machines  for  mixing  Pigments  with  the  Vehicle — Paint  Mills — Manufacture  of 
House  Oil  Paints — Ship  Paints — Luminous  Paint — Artists'  Colours — Printers’  Inks: — 
VEHICLES— Printers’  Inks :— PIGMENTS  and  MANUFACTURE— Index. 

(See  also  Writing  Inks,  p.  n.) 
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SIMPLE  METHODS  FOR  TESTING  PAINTERS’ 
MATERIALS.  By  A.  C.  Wright,  M.A.  (Oxon.),  B.Sc. 
(Lond.).  Crown  8vo.  160  pp.  1903.  Price  5s. ;  India  and  British 
Colonies,  5s.  6d. ;  Other  Countries,  6s.;  strictly  Net. 

Contents. 

Necessity  for  Testing  —  Standards  —  Arrangement  —  The  Apparatus — The  Reagents  — 
Practical  Tests— Dry  Colours— Stiff  Paints — Liquid  and  Enamel  Paints — Oil  Varnishes — 
Spirit  Varnishes — Driers — Putty — Linseed  Oil — Turpentine — Water  Stains — The  Chemical 
Examination — Dry  Colours  and  Paints — White  Pigments  and  Paints — Yellow  Pigments  and 
Paints — Blue  Pigments  and  Paints — Green  Pigments  and  Paints — Red  Pigments  and  Paints — 
Brown  Pigments  and  Paints — Black  Pigments  and  Paints — Oil  Varnishes — Linseed  Oil — 
Turpentine. 

IRON  -  CORROSION,  ANTI  -  FOULING  AND  ANTI 
CORROSIVE  PAINTS.  Translated  from  the  German  of 
Louis  Edgar  Andes.  Sixty-two  Illustrations.  275  pp.  Demy  Svo. 
1900.  Price  10s.  6d. ;  India  and  Colonies,  11s.;  Other  Countries,  12s.; 
strictly  net. 

Contents. 

Iron-rust  and  its  Formation — Protection  from  Rusting  by  Paint — Grounding  the  Iron  with 
Linseed  Oil,  etc. — Testing  Paints — Use  of  Tar  for  Painting  on  Iron — Anti-corrosive  Paints — 
Linseed  Varnish — Chinese  Wood  Oil — Lead  Pigments — Iron  Pigments — Artificial  Iron  Oxides 
— Carbon — Preparation  of  Anti-corrosive  Paints — Results  of  Examination  of  Several  Anti¬ 
corrosive  Paints — Paints  for  Ship’s  Bottoms — Anti-fouling  Compositions— Various  Anti-cor¬ 
rosive  and  Ship’s  Paints — Official  Standard  Specifications  for  Ironwork  Paints — Index. 


THE  TESTING  AND  VALUATION  OF  RAW  MATE¬ 
RIALS  USED  IN  PAINT  AND  COLOUR  MANU¬ 
FACTURE.  By  M.  W.  Jones,  F.C.S.  A  Book  for  the 
Laboratories  of  Colour  Works.  88  pp.  Crown  Svo.  1900.  Price  5s.  ; 
India  and  Colonies,  5s.  6d. ;  Other  Countries,  6s. ;  strictly  net. 
Contents. 

Aluminium  Compounds— China  Clay — Iron  Compounds — Potassium  Compounds — Sodium 
Compounds — Ammonium  Hydrate — Acids — Chromium  Compounds — Tin  Compounds — Copper 
Compounds  —  Lead  Compounds  —  Zinc  Compounds  —  Manganese  Compounds  —  Arsenic 
Compounds — Antimony  Compounds — Calcium  Compounds — Barium  Compounds — Cadmium 
Compounds — Mercury  Compounds  —  Ultramarine  —  Cobalt  and  Carbon  Compounds — Oils 
Index. 

STUDENTS’  MANUAL  OF  PAINTS,  COLOURS,  OILS 
AND  VARNISHES.  By  John  Furnell.  Crown  8vo.  10 
Illustrations.  [In  the  Press. 

Contents. 

Plant  —  Chromes  —  Blues  —  Greens  —  Earth  Colours —  Blacks  —  Reds  —  Lakes — Whites — 
Painters’  Oils — Turpentine — Oil  Varnishes — Spirit  Varnishes — Liquid  Paints — Enamel  Paints. 


Varnishes  and  Drying  Oils. 

THE  MANUFACTURE  OF  VARNISHES,  OIL  RE¬ 
FINING  AND  BOILING,  AND  KINDRED  INDUS¬ 
TRIES.  Translated  from  the  French  of  Ach.  Livache, 
Ingenieur  Civil  des  Mines.  Greatly  Extended  and  Adapted  to 
English  Practice,  with  numerous  Original  Recipes  by  John 
Geddes  McIntosh.  27  Illustrations.  400  pp.  Demy  8vo.  1899. 
Price  12s.  6d. ;  India  and  Colonies,  13s.  6d. ;  Other  Countries,  15s.; 
strictly  net. 
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Contents. 

Resins— Solvents :  Natural,  Artificial,  Manufacture,  Storage,  Special  Use— Colouring  : 
Principles,  Vegetable,  Coal  Tar,  Coloured  Resinates,  Coloured  Oleates  and  Linoleates— 
Gum  Running  :  Melting  Pots,  Mixing  Pans— Spirit  Varnish  Manufacture:  Cold  Solution  Plant, 
Mechanical  Agitators,  Storage  Plant— Manufacture,  Characteristics  and  Uses  of  the  Spirit 
Varnishes— Manufacture  of  Varnish  Stains— Manufacture  of  Lacquers— Manufacture  of 
Spirit  Enamels— Analysis  of  Spirit  Varnishes— Physical  and  Chemical  Constants  of  Resins— 
Table  of  Solubility  of  Resins  in  different  Menstrua— Systematic  qualitative  Analysis  of 
Resins,  Hirschop’s  tables— Drying  Oils— Oil  Refining:  Processes— Oil  Boiling— Driers— 
Liquid  Driers  —  Solidified  Boiled  Oil  —  Manufacture  of  Linoleum  —  Manufacture  of 
India  Rubber  Substitutes— Printing  Ink  Manufacture— Lithographic  Ink  Manufacture- 
Manufacture  of  Oil  Varnishes— Running  and  Special  Treatment  of  Amber,  Copal,  Kauri, 
Manilla — Addition  of  Oil  to  Resin— Addition  of  Resin  to  Oil — Mixed  Processes — Solution  in 
Cold  of  previously  Fused  Resin— Dissolving  Resins  in  Oil,  etc.,  under  pressure— Filtration 
—Clarification— Storage— Ageing— Coachmakers’  Varnishes  and  Japans— Oak  Varnishes— 
Japanners’  Stoving  Varnishes— Japanners’  Gold  Size— Brunswick  Black— Various  Oil  Var¬ 
nishes— Oil-Varnish  Stains— Varnishes  for  “Enamels” — India  Rubber  Varnishes — Varnishes 
Analysis :  Processes,  Matching— Faults  in  Varnishes :  Cause,  Prevention— Experiments  and 
Exercises. 


DRYING  OILS,  BOILED  OIL  AND  SOLID  AND 
LIQUID  DRIERS.  By  L.  E.  Andes.  Expressly  Written 

for  this  Series  of  Special  Technical  Books,  and  the  Publishers  hold 
the  Copyright  for  English  and  Foreign  Editions.  Forty-two  Illustra¬ 
tions.  342  pp.  1901.  Demy  8vo.  Price  12s.  6d. ;  India  and  Colonies, 
13s.  6d.  ;  Other  Countries,  15s. ;  strictly  net. 

Contents. 

Properties  of  the  Drying  Oils ;  Cause  of  the  Drying  Property ;  Absorption  of  Oxygen  • 
Behaviour  towards  Metallic  Oxides,  etc.— The  Properties  of  and  Methods  for  obtaining  the 
Drying  Oils — Production  of  the  Drying  Oils  by  Expression  and  Extraction ;  Refining  and 
Bleaching ;  Oil  Cakes  and  Meal ;  The  Refining  and  Bleaching  of  the  Drying  Oils ;  The 
Bleaching  of  Linseed  Oil — The  Manufacture  of  Boiled  Oil;  The  Preparation  of  Drying  Oils 
for  Use  in  the  Grinding  of  Paints  and  Artists'  Colours  and  in  the  Manufacture  of  Varnishes 
by  Heating  over  a  Fire  or  by  Steam,  by  the  Cold  Process,  by  the  Action  of  Air,  and  by  Means 
of  the  Electric  Current;  The  Driers  used  in  Boiling  Linseed  Oil;  The  Manufacture  of  Boiled 
Oil  and  the  Apparatus  therefor;  Livache’s  Process  for  Preparing  a  Good  Drying  Oil  and  its 
Practical  Application— The  Preparation  of  Varnishes  for  Letterpress,  Lithographic  and  Copper¬ 
plate  Printing,  for  Oilcloth  and  Waterproof  Fabrics;  The  Manufacture  of  Thickened  Linseed 
Oil,  Burnt  Oil,  Stand  Oil  by  Fire  Heat,  Superheated  Steam,  and  by  a  Current  of  Air — Behaviour 
of  the  Drying  Oils  and  Boiled  Oils  towards  Atmospheric  Influences,  Water,  Acids  and  Alkalies 
— Boiled  Oil  Substitutes— The  Manufacture  of  Solid  and  Liquid  Driers  from  Linseed  Oil  and 
Rosin;  Linolic  Acid  Compounds  of  the  Driers— The  Adulteration  and  Examination  of  the 
Drying  Oils  and  Boiled  Oil. 


Oils,  Fats,  Soaps  and  Perfumes. 

LUBRICATING  OILS,  FATS  AND  GREASES:  Their 

Origin,  Preparation,  Properties,  Uses  and  Analyses.  A  Handbook  for 
Oil  Manufacturers,  Refiners  and  Merchants,  and  the  Oil  and  Fat 
Industry  in  General.  By  George  H.  Hurst,  F.C.S.  Second  Revised 
and  Enlarged  Edition.  Sixty-five  Illustrations.  317  pp.  Demy  8vo. 
1902.  Price  10s.  fid. ;  India  and  Colonies,  11s. ;  Other  Countries,  12s. ; 
strictly  net. 

Contents. 

Introductory.  Oils  and  Fats,  Fatty  Oils  and  Fats,  Hydrocarbon  Oils,  Uses  of  Oils _ 

Hydrocarbon  Oils.  Distillation,  Simple  Distillation,  Destructive  Distillation,  Products  of 
Distillation,  Hydrocarbons,  Paraffins,  Olefins,  Napthenes— Scotch  Shale  Oils.  Scotch 
Shales,  Distillation  of  Scotch  Oils,  Shale  Retorts,  Products  of  Distilling  Shales,  Separating 
Products,  Treating  Crude  Shale  Oil,  Refining  Shale  Oil,  Shale  Oil  Stills,  Shale  Naphtha 
Burning  Oils,  Lubricating  Oils,  Wax — Petroleum.  Occurrence,  Geology,  Origin,  Composition, 
Extraction,  Refining,  Petroleum  Stills,  Petroleum  Products,  Cylinder  Oils,  Russian  Petro¬ 
leum,  Deblooming  Mineral  Oils— Vegetable  and  Animal  Oils.  Introduction,  Chemical 
Composition  of  Oils  and  Fats,  Fatty  Acids,  Glycerine,  Extraction  of  Animal  and  Vegetable 
Fats  and  Oils,  Animal  Oils,  Vegetable  Oils,  Rendering,  Pressing,  Refining,  Bleaching,  Tallow, 
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Tallow  Oil,  Lard  Oil,  Neatsfoot  Oil,  Palm  Oil,  Palm  Nut  Oil,  Cocoanut  Oil,  Castor  Oil, 
Olive  Oil,  Rape  and  Colza  Oils,  Arachis  Oil,  Niger  Seed  Oil,  Sperm  Oils,  Whale  Oil,  Seal 
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Constituents  of  Plants — The  Plant — Crops —The  Animal — Foods  and  Feeding — Milk  and  Milk 
Products — The  Analysis  of  Milk  and  Milk  Products — Miscellaneous  Products  used  in  Agri¬ 
culture — Appendix — Index. 


THE  UTILISATION  OF  WASTE  PRODUCTS.  A  Treatise 

on  the  Rational  Utilisation,  Recovery  and  Treatment  of  Waste  Pro¬ 
ducts  of  all  kinds.  By  Dr.  Theodor  Roller.  Translated  from  the 
Second  Revised  German  Edition.  Twenty-two  Illustrations.  Demy 
8vo.  280  pp.  1902.  Price  7s.  6d.  ;  India  and  Colonies,  8s. ;  Other 
Countries,  8s.  6d. ;  strictly  net. 

Contents. 

The  Waste  of  Towns — Ammonia  and  Sal-Ammoniac— Rational  Processes  for  Obtaining 
these  Substances  by  Treating  Residues  and  Waste— Residues  in  the  Manufacture  of  Aniline 
Dyes — Amber  Waste — Brewers’  Waste — Blood  and  Slaughter-House  Refuse — Manufactured 
Fuels — Waste  Paper  and  Bookbinders’  Waste — Iron  Slags — Excrement — Colouring  Matters 
from  Waste — Dyers’  Waste  Waters — Fat  from  Waste — Fish  Waste — Calamine  Sludge- 
Tannery  Waste — Gold  and  Silver  Waste — India-rubber  and  Caoutchouc  Waste — Residues  in 
the  Manufacture  of  Rosin  Oil — Wood  Waste — Horn  Waste — Infusorial  Earth — Iridium  from 
Goldsmiths’  Sweepings — Jute  Waste — Cork  Waste — Leather  Waste — Glue  Makers’  Waste 
— Illuminating  Gas  from  Waste  and  the  By-Products  of  the  Manufacture  of  Coal  Gas — 
Meerschum — Molasses — Metal  Waste — By-Products  in  the  Manufacture  of  Mineral  Waters 
— Fruit — The  By-Products  of  Paper  and  Paper  Pulp  Works — By-Products  in  the  Treatment 
of  Coal  Tar  Oils — Fur  Waste — The  Waste  Matter  in  the  Manufacture  of  Parchment  Paper 
— Mother  of  Pearl  Waste — Petroleum  Residues — Platinum  Residues — Broken  Porcelain. 
Earthenware  and  Glass — Salt  Waste — Slate  Waste — Sulphur — Burnt  Pyrites — Silk  Waste — 
Soap  Makers’  Waste — Alkali  Waste  and  the  Recovery  of  Soda — Waste  Produced  in  Grinding 
Mirrors — Waste  Products  in  the  Manufacture  of  Starch — Stearic  Acid — Vegetable  Ivory 
Waste— Turf — Waste  Waters  of  Cloth  Factories — Wine  Residues — Tinplate  Waste — Wool 
Waste — Wool  Sweat — The  Waste  Liquids  from  Sugar  Works — Index. 
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Writing  Inks  and  Sealing  Waxes. 

INK  MANUFACTURE  :  Including  Writing,  Copying,  Litho¬ 
graphic,  Marking,  Stamping,  and  Laundry  Inks.  By  Sigmund  Lehner. 
Three  Illustrations.  Crown  8vo.  162  pp.  1902.  Translated  from  the 
German  of  the  Fifth  Edition.  Price  5s. ;  India  and  Colonies,  5s.  6d. ; 
Other  Countries,  6s. ;  net. 

Contents. 

Varieties  of  Ink— Writing  Inks — Raw  Materials  of  Tannin  Inks — The  Chemical  Constitution 
of  the  Tannin  Inks — Recipes  for  Tannin  Inks — Logwood  Tannin  Inks — Ferric  Inks — Alizarine 
Inks — Extract  Inks — Logwood  Inks — Copying  Inks — Hektographs— Hektograph  Inks — Safety 
Inks — Ink  Extracts  and  Powders — Preserving  Inks — Changes  in  Ink  and  the  Restoration  of 
Faded  Writing — Coloured  Inks — Red  Inks — Blue  Inks — Violet  Inks — Yellow  Inks — Green 
Inks — Metallic  Inks— Indian  Ink — Lithographic  Inks  and  Pencils — Ink  Pencils — Marking  Inks 
— Ink  Specialities — Sympathetic  Inks — Stamping  Inks — Laundry  or  Washing  Blue — Index. 

SEALING-WAXES,  WAFERS  AND  OTHER  ADHES¬ 
IVES  FOR  THE  HOUSEHOLD,  OFFICE,  WORK¬ 
SHOP  AND  FACTORY.  By  H.  C.  Standage.  Crown 
8vo.  96  pp.  1902.  Price  5s. ;  India  and  Colonies,  5s.  6d.  ;  Other 
Countries,  6s. ;  strictly  net. 

Contents. 

.Materials  Used  for  Making  Sealing* Waxes — The  Manufacture  of  Sealing-Waxes — 
Wafers — Notes  on  the  Nature  of  the  Materials  Used  in  Making  Adhesive  Compounds — Cements 
for  Use  in  the  Household — Office  Gums,  Pastes  and  Mucilages — Adhesive  Compounds  for 
Factory  and  Workshop  Use. 

Lead  Ores  and  Compounds. 

LEAD  AND  ITS  COMPOUNDS.  By  Thos.  Lambert, 

Technical  and  Consulting  Chemist.  Demy  8vo.  226  pp.  Forty  Illus¬ 
trations.  1902.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other  Countries, 
8s.  6d. ;  net.  Plans  and  Diagrams. 

Contents. 

History — Ores  of  Lead — Geographical  Distribution  of  the  Lead  Industry — Chemical  and 
Physical  Properties  of  Lead — Alloys  of  Lead — Compounds  of  Lead — Dressing  of  Lead  Ores 
—Smelting  of  Lead  Ores — Smelting  in  the  Scotch  or  American  Ore-hearth — Smelting  in  the 
Shaft  or  Blast  Furnace — Condensation  of  Lead  Fume — Desilverisation,  or  the  Separation 
of  Silver  from  Argentiferous  Lead — Cupellation — The  Manufacture  of  Lead  Pipes  and 
Sheets — Protoxide  of  Lead — Litharge  and  Massicot — Red  Lead  or  Minium — Lead  Poisoning 
— Lead  Substitutes — Zinc  and  its  Compounds — Pumice  Stone — Drying  Oils  and  Siccatives 
— Oil  of  Turpentine  Resin — Classification  of  Mineral  Pigments — Analysis  of  Raw  and  Finished 
Products — Tables — Index. 

NOTES  ON  LEAD  ORES  :  Their  Distribution  and  Properties. 
By  Jas.  Fairie,  F.G.S.  Crown  8vo.  1901.  64  pages.  Price  2s.  6d. ; 
Abroad,  3s. ;  strictly  net. 

Industrial  Uses  of  Air,  Steam  and 

Water. 

DRYING  BY  MEANS  OP  AIR  AND  STEAM.  Explana- 

tions,  Formulae,  and  Tables  for  Use  in  Practice.  Translated  from  the 
German  of  E.  Hausbrand.  Two  folding  Diagrams  and  Thirteen  Tables. 
Crown  8vo.  1901.  72  pp.  Price  5s. ;  India  and  Colonies,  5s.  6d.  ; 

Other  Countries,  6s. ;  strictly  net. 
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Contents. 

British  and  Metric  Systems  Compared — Centigrade  and  Fahr.  Thermometers — Estimation 
of  the  Maximum  Weight  of  Saturated  Aqueous  Vapour  which  can  be  contained  in  1  kilo, 
of  Air  at  Different  Pressure  and  Temperatures — Calculation  of  the  Necessary  Weight  and 
Volume  of  Air,  and  of  the  Least  Expenditure  of  Heat,  per  Drying  Apparatus  with  Heated 
Air,  at  the  Atmospheric  Pressure:  A,  With  the  Assumption  that  the  Air  is  Completely  Satur¬ 
ated  with  Vapour  both  before  Entry  and  after  Exit  from  the  Apparatus — B,  When  the 
Atmospheric  Air  is  Completely  Saturated  before  entry,  but  at  its  exit  is  only  §,  J  or  J  Saturated 
■ — C,  When  the  Atmospheric  Air  is  not  Saturated  with  Moisture  before  Entering  the  Drying 
Apparatus — Drying  Apparatus,  in  which,  in  the  Drying  Chamber,  a  Pressure  is  Artificially 
Created,  Higher  or  Lower  than  that  of  the  Atmosphere — Drying  by  Means  of  Superheated 
Steam,  without  Air — Heating  Surface,  Velocity  of  the  Air  Current,  Dimensions  of  the  Drying 
Room,  Surface  of  the  Drying  Material,  Losses  of  Heat — Index. 

( See  also  “  Evaporating ,  Condensing  and  Cooling  .Apparatus,"  p.  26.) 


PURE  AIR,  OZONE  AND  WATER.  A  Practical  Treatise 

of  their  Utilisation  and  Value  in  Oil,  Grease,  Soap,  Paint,  Glue  and 
other  Industries.  By  W.  B.  Cowell.  Twelve  Illustrations.  Crown 
8vo.  85  pp.  1900.  Price  5s. ;  India  and  Colonies,  5s.  6d.  ;  Other 
Countries,  6s. ;  strictly  net. 

Contents. 

Atmospheric  Air ;  Lifting  of  Liquids  ;  Suction  Process ;  Preparing  Blown  Oils;  Preparing 
Siccative  Drying  Oils — Compressed  Air ;  Whitewash — Liquid  Air;  Retrocession — Purification 
of  Water;  Water  Hardness — Fleshings  and  Bones — Ozonised  Air  in  the  Bleaching  and  De¬ 
odorising  of  Fats,  Glues,  etc. ;  Bleaching  Textile  Fibres — Appendix:  Air  and  Gases;  Pressure 
of  Air  at  Various  Temperatures ;  Fuel;  Table  of  Combustibles;  Saving  of  Fuel  by  Heating 
Feed  Water;  Table  of  Solubilities  of  Scale  Making  Minerals;  British  Thermal  Units  Tables ; 
Volume  of  the  Flow  of  Steam  into  the  Atmosphere;  Temperature  of  Steam — Index. 


THE  INDUSTRIAL  USES  OF  WATER.  COMPOSI¬ 
TION  —  EFFECTS— TROUBLES  —  REMEDIES— RE¬ 
SIDUARY  WATERS— PURIFICATION— ANALYSIS. 

By  H.  de  la  Coux.  Royal  8vo.  400  pp.  135  Illustrations.  Translated 
from  the  French.  [In  the  press. 

Contents. 

Chemical  Action  of  Water  in  Nature  and  in  Industrial  Use — Composition  of  Waters — 
Solubility  of  Certain  Salts  in  Water  Considered  from  the  Industrial  Point  of  View — Effects  on 
the  Boiling  of  Water — Effects  of  Water  in  the  Industries — Difficulties  with  Water— Feed 
Water  for  Boilers — Water  in  Dyeworks,  Print  Works,  and  Bleach  Works — Water  in  the 
Textile  Industries  and  in  Conditioning — Water  in  Soap  Works — Water  in  Laundries  and 
Washhouses — Water  in  Tanning — Water  in  Preparing  Tannin  and  Dyewood  Extracts — Water 
in  Papermaking — Water  in  Photography — Water  in  Sugar  Refining— Water  in  Making  Ices 
and  Beverages — Water  in  Cider  Making — Water  in  Brewing — Water  in  Distilling — Preliminary 
Treatment  and  Apparatus — Substances  Used  for  Preliminary  Chemical  Purification — Com¬ 
mercial  Specialities  and  their  Employment — Precipitation  of  Matters  in  Suspension  in  Water 
—Apparatus  for  the  Preliminary  Chemical  Purification  of  Water — Industrial  Filters — Indus¬ 
trial  Sterilisation  of  Water — Residuary  Waters  and  their  Purification — Soil  Filtration — 
Purification  by  Chemical  Processes — Analyses — Index. 

(See  Books  on  Smoke  Prevention,  Engineering  and  Metallurgy,  p.  26,  etc.) 


Industrial  Hygiene. 

THE  RISKS  AND  DANGERS  TO  HEALTH  OF  VARI- 
OUS  OCCUPATIONS  AND  THEIR  PREVENTION. 

By  Leonard  A.  Parry,  M.D.,  B.S.  (Lond.).  196  pp.  Demy  8vo.  1900  . 
Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly 
net. 

Contents. 

Occupations  which  are  Accompanied  by  the  Generation  and  Scattering  of  Abnormal 
Quantities  of  Dust— Trades  in  which  there  is  Danger  of  Metallic  Poisoning — Certain  Chemi¬ 
cal  Trades — Some  Miscellaneous  Occupations — Trades  in  which  Various  Poisonous  Vapours 
are  Inhaled — General  Hygienic  Considerations — Index. 
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X  Rays. 

PRACTICAL  X  RAY  WORK.  By  Frank  T.  Addyman, 

B.Sc.  (Lond.),  F.I.C.,  Member  of  the  Roentgen  Society  of  London; 
Radiographer  to  St.  George’s  Hospital ;  Demonstrator  of  Physics  and 
Chemistry,  and  Teacher  of  Radiography  in  St.  George’s  Hospital 
Medical  School.  Demy8vo.  Twelve  Plates  from  Photographs  of  X  Ray 
Work.  Fifty-two  Illustrations.  200  pp.  1901.  Price  10s.  6d. ;  India 
and  Colonies,  11s.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

historical — Work  leading  up  to  the  Discovery  of  the  X  Rays — The  Discovery — Appara¬ 
tus  and  its  Management — Electrical  Terms — Sources  of  Electricity — Induction  Coils — 
Electrostatic  Machines — Tubes— Air  Pumps— Tube  Holders  and  Stereoscopic  Apparatus — 
Fluorescent  Screens— Practical  X  Ray  Work— Installations— Radioscopy— Radiography— 
X  Rays  in  Dentistry — X  Rays  in  Chemistry — X  Rays  in  War — Index. 

List  of  Plates. 

Frontispiece — Congenital  Dislocation  of  Hip-Joint. — I.,  Needle  in  Finger. — II.,  Needle  in 
Foot.— III.,  Revolver  Bullet  in  Calf  and  Leg—  IV  ,  A  Method  of  Localisation. — V.,  Stellate 
Fracture  of  Patella  showing  shadow  of  “  Strapping  ”.— VI.,  Sarcoma. — VII.,  Six-weeks-old 
Injury  to  Elbow  showing  new  Growth  of  Bone. — VIII.,  Old  Fracture  of  Tibia  and  Fibula 
badly  set. — IX.,  Heart  Shadow. — X.,  Fractured  Femur  showing  Grain  of  Splint. — XI.,  Bar¬ 
red’s  Method  of  Localisation. 

India-Rubber  and  Gutta  Percha. 

INDIA-RUBBER  AND  GUTTA  PERCHA.  Translated 

from  the  French  of  T.  Seeligmann,  G.  Lamy  Torvilhon  and  H. 
Falconnet  by  John  Geddes  McIntosh.  Royal  8vo.  Eighty-six 
Illustrations.  Three  Plates.  412  pages.  1903.  Price  12s.  6d. ; 
India  and  Colonies,  13s.  6d. ;  Other  Countries,  15s.;  strictly  net. 

Contents. 

India-Rubber — Botanical  Origin — Climatology — Soil — Rational  Culture  and  Acclimation 
of  the  Different  Species  of  India-Rubber  Plants — Methods  of  Obtaining  the  Latex — Methods 
of  Preparing  Raw  or  Crude  India-Rubber — Classification  of  the  Commercial  Species  of 
Raw  Rubber — Physical  and  Chemical  Properties  of  the  Latex  and  of  India-Rubber — 
Mechanical  Transformation  of  Natural  Caoutchouc  into  Washed  or  Normal  Caoutchouc 
(Purification)  and  Normal  Rubber  into  Masticated  Rubber — Softening,  Cutting,  Washing, 
Drying — Preliminary  Observations — Vulcanisation  of  Normal  Rubber — Chemical  and  Physical 
Properties  of  Vulcanised  Rubber — General  Considerations — Hardened  Rubber  or  Ebonite — 
Considerations  on  Mineralisation  and  other  Mixtures — Coloration  and  Dyeing — Analysis 
of  Natural  or  Normal  Rubber  and  Vulcanised  Rubber — Rubber  Substitutes — Imitation  Rubber. 

Gutta  Percha — Botanical  Origin — Climatology — Soil — Rational  Culture— Methods  of 
Collection — Classification  of  the  Different  Species  of  Commercial  Gutta  Percha— Physical 
and  Chemical  Properties — Mechanical  Transformation — Methods  of  Analysing — Gutta  Percha 
Substitutes — Index. 

Leather  Trades. 

PRACTICAL  TREATISE  ON  THE  LEATHER  IN¬ 
DUSTRY.  By  A.  M.  Villon.  Translated  by  Frank  T. 
Addyman,  B.Sc.  (Lond.),  F.I.C.,  F.C.S. ;  and  Corrected  by  an  Emi¬ 
nent  Member  of  the  Trade.  500  pp.,  royal  8vo.  1901.  123  Illustra¬ 

tions.  Price  21s. ;  India  and  Colonies,  22s. ;  Other  Countries,  23s.  6d. ; 
strictly  net. 

Contents. 

Preface — Translator’s  Preface — List  of  Illustrations. 

Part  I„  Materials  used  in  Tanning — Skins:  Skin  and  its  Structure;  Skins  used  in 
Tanning;  Various  Skins  and  their  Uses — Tannin  and  Tanning  Substances:  Tannin;  Barks 
(Oak);  Barks  other  than  Oak;  Tanning  Woods :  Tannin-bearing  Leaves;  Excrescences; 
Tan-bearing  Fruits;  Tan-bearing  Roots  and  Bulbs;  Tanning  Juices;  Tanning  Substances 
used  in  Various  Countries:  Tannin  Extracts;  Estimation  of  Tannin  and  Tannin  Principles. 

Part  II.,  Tanning — The  Installation  of  a  Tannary:  Tan  Furnaces;  Chimneys,  Boilers, 
etc.;  Steam  Engines — Grinding  and  Trituration  of  Tanning  Substances:  Cutting  up  Bark; 
Grinding  Bark;  The  Grinding  of  Tan  Woods;  Powdering  Fruit,  Galls  and  Grains;  Notes  on 


14 


the  Grinding  of  Bark — Manufacture  of  Sole  Leather:  Soaking;  Sweating  and  Unhairing; 
Plumping  and  Colouring;  Handling;  Tanning;  Tanning  Elephants’  Hides;  Drying; 
Striking  or  Pinning— Manufacture  of  Dressing  Leather:  Soaking;  Depilation;  New  Pro¬ 
cesses  for  the  Depilation  of  Skins;  Tanning;  Cow  Hides;  Horse  Hides;  Goat  Skins;  Manu¬ 
facture  of  Split  Hides— On  Various  Methods  of  Tanning:  Mechanical  Methods;  Physical 
Methods;  Chemical  Methods;  Tanning  with  Extracts— Quantity  and  Quality;  Quantity; 
Net  Cost;  Quality  of  Leather— Various  Manipulations  of  Tanned  Leather:  Second  Tanning  ; 
Grease  Stains;  Bleaching  Leather;  Waterproofing  Leather;  Weighting  Tanned  Leather; 
Preservation  of  Leather— Tanning  Various  Skins. 

Part  III.,  Currying  — Waxed  Calf:  Preparation;  Shaving;  Stretching  or  Slicking; 
Oiling  the  Grain ;  Oiling  the  Flesh  Side;  Whitening  and  Graining;  Waxing;  Finishing;  Dry 
Finishing;  Finishing  in  Colour;  Cost  —  White  Calf:  Finishing  in  White— Cow  Hide  for 
Upper  Leathers:  Black  Cow  Hide;  White  Cow  Hide;  Coloured  Cow  Hide— Smooth  Cow 
Hide— Black  Leather— Miscellaneous  Hides:  Horse;  Goat;  Waxed  Goat  Skin;  Matt  Goat 
Skin — Russia  Leather:  Russia  Leather;  Artificial  Russia  Leather. 

Part  IV.,  Enamelled,  Hungary  and  Chamov  Leather,  Morocco,  Parchment,  Furs 
and  Artificial  Leather— Enamelled  Leather:  Varnish  Manufacture;  Application  of  the 
Enamel;  Enamelling  in  Colour— Hungary  Leather:  Preliminary;  Wet  Work  or  Prepara¬ 
tion;  Aluming;  Dressing  or  Loft  Work;  Tallowing;  Hungary  Leather  from  Various  Hides 
—Tawing:  Preparatory  Operations;  Dressing;  Dyeing  Tawed  Skins;  Rugs— Chamoy  Leather 
—Morocco:  Preliminary  Operations,  Morocco  Tanning-  Mordants  used  in  Morocco  Manu¬ 
facture;  Natural  Colours  used  in  Morocco  Dyeing;  Artificial  Colours;  Different  Methods 
of  Dyeing;  Dyeing  with  Natural  Colours;  Dyeing  with  Aniline  Colours;  Dyeing  with 
Metallic  Salts;  Leather  Printing ;  Finishing  Morocco ;  Shagreen  ;  Bronzed  Leather — Gilding 
and  Silvering:  Gilding;  Silvering;  Nickel  and  Cobalt — Parchment — Furs  and  Furriery: 
Preliminary  Remarks;  Indigenous  Furs;  Foreign  Furs  from  Hot  Countries;  Foreign  Furs 
from  Cold  Countries ;  Furs  from  Birds’  Skins;  Preparation  of  Furs;  Dressing;  Colouring; 
Preparation  of  Birds’  Skins;  Preservation  of  Furs— Artificial  Leather:  Leather  made  from 
Scraps;  Compressed  Leather;  American  Cloth;  Papier  Mache;  Linoleum;  Artificial  Leather. 

Part  V.,  Leather  Testing  and  the  Theory  of  Tanning— Testing  and  Analysis  of  Leather  : 
Physical  Testing  of  Tanned  Leather;  Chemical  Analysis— The  Theory  of  Tanning  and  the 
other  Operations  of  the  Leather  and  Skin  Industry:  Theory  of  Soaking;  Theory  of  Un¬ 
hairing;  Theory  of  Swelling;  Theory  of  Handling;  Theory  of  Tanning;  Theory  of  the 
Action  of  Tannin  on  the  Skin;  Theory  of  Hungary  Leather  Making;  Theory  of  Tawing; 
Theory  of  Chamoy  Leather  Making;  Theory  of  Mineral  Tanning. 

Part  VI.,  Uses  of  Leather— Machine  Belts:  Manufacture  of  Belting;  Leather  Chain 
Belts;  Various  Belts,  Use  of  Belts— Boot  and  Shoemaking:  Boots  and  Shoes;  Laces— 
Saddlery:  Composition  of  a  Saddle;  Construction  of  a  Saddle— Harness :  The  Pack  Saddle; 
Harness— Military  Equipment— Glove  Making — Carriage  Building — Mechanical  Uses. 

Appendix,  The  World’s  Commerce  in  Leather— Europe;  America;  Asia;  Africa; 
Australasia — Index 

THE  LEATHER  WORKER’S  MANUAL.  Being  a  Com¬ 
pendium  of  Practical  Recipes  and  Working  Formulae  for  Curriers, 
Bootmakers,  Leather  Dressers,  Blacking  Manufacturers,  Saddlers, 
Fancy  Leather  Workers.  By  H.  C.  Standage.  165  pp.  1900.  Price 
7s.  6d.  ;  India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly 
net. 

Contents. 

Blackings,  Polishes,  Glosses,  Dressings,  Renovators,  etc.,  for  Boot  and  Shoe  Leather — 
Harness  Blackings,  Dressings,  Greases,  Compositions,  Soaps,  and  Boot-top  Powders  and 
Liquids,  etc.,  etc.— Leather  Grinders’  Sundries— Currier’s  Seasonings,  Blacking  Compounds, 
Dressings,  Finishes,  Glosses,  etc. — Dyes  and  Stains  tor  Leather — Miscellaneous  Information 
— Chrome  Tannage — Index. 


Books  on  Pottery,  Bricks, 
Tiles,  Glass,  etc. 

THE  MANUAL  OF  PRACTICAL  POTTING.  Compiled 

by  Experts,  and  Edited  by  Chas.  F.  Binns.  Revised  Third  Edition 
and  Enlarged.  200  pp.  1901.  Price  17s.  6d. ;  India  and  Colonies, 
18s.  6d. ;  Other  Countries,  20s. ;  strictly  net. 

Contents. 

Introduction.  The  Rise  and  Progress  of  the  Potter’s  Art — Bodies.  China  and  Porcelain 
Bodies,  Parian  Bodies,  Semi-porcelain  and  Vitreous  Bodies,  Mortar  Bodies  Earthenwares 
Granite  and  C.C.  Bodies,  Miscellaneous  Bodies,  Sagger  and  Crucible  Clays,  Coloured 
Bodies,  Jasper  Bodies,  Coloured  Bodies  for  Mosaic  Painting,  Encaustic  Tile  Bodies,  Body 
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Stains,  Coloured  Dips — Glazes.  China  Glazes,  Ironstone  Glazes,  Earthenware  Glazes, 
Glazes  without  Lead,  Miscellaneous  Glazes,  Coloured  Glazes,  Majolica  Colours— Gold  and 
Gold  Colours.  Gold,  Purple  of  Cassius,  Marone  and  Ruby,  Enamel  Coloured  Bases, 
Enamel  Colour  Fluxes,  Enamel  Colours,  Mixed  Enamel  Colours,  Antique  and  Vellum 
Enamel  Colours,  Underglaze  Colours,  Underglaze  Colour  Fluxes,  Mixed  Underglaze  Colours, 
Flow  Powders,  Oils  and  Varnishes— Means  and  Methods.  Reclamation  of  Waste  Gold, 
The  Use  of  Cobalt,  Notes  on  Enamel  Colours,  Liquid  or  Bright  Gold — Classification  and 
Analysis.  Classification  of  Clay  Ware,  Lord  Playfair's  Analysis  of  Clays,  The  Markets  of 
the  World,  Time  and  Scale  of  Firing,  Weights  of  Potter’s  Material,  Decorated  Goods 
Count— Comparative  Loss  of  Weight  of  Clays— Ground  Felspar  Calculations— The  Conver¬ 
sion  of  Slop  Body  Recipes  into  Dry  Weight— The  Cost  of  Prepared  Earthenware  Clay — 
Forms  and  Tables.  Articles  of  Apprenticeship,  Manufacturer’s  Guide  to  Stocktaking, 
Table  of  Relative  Values  of  Potter’s  Materials,  Hourly  Wages  Table,  Workman’s  Settling 
Table,  Comparative  Guide  for  Earthenware  and  China  Manufacturers  in  the  use  of  Slop  Flint 
and  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and  China  Goods,  Table  for  the 
Conversion  of  Metrical  Weights  and  Measures  on  the  Continent  and  South  America — Index. 

CERAMIC  TECHNOLOGY:  Being  some  Aspects  of  Tech¬ 
nical  Science  as  Applied  to  Pottery  Manufacture.  Edited  by  Charles 
F.  Binns.  100  pp.  Demy  8vo.  1897.  Price  12s.  6d.  ;  India  and 
Colonies,  13s.  6d.  ;  Other  Countries,  15s.  ;  strictly  net. 

Contents. 

Preface — The  Chemistry  of  Pottery  —  Analysis  and  Synthesis  —  Clays  and  their  Com¬ 
ponents —  The  Biscuit  Oven  —  Pyrometry  —  Glazes  and  their  Composition  —  Colours  and 
Colour-making— Index. 

COLOURING  AND  DECORATION  OF  CERAMIC 
WARE.  By  Alex.  Brongniart.  With  Notes  and  Additions 
by  Alphonse  Salvetat.  Translated  from  the  French.  200  pp.  1898. 
Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other  Countries,  8s.  6d. 
strictly  net. 

A  TREATISE  ON  THE  CERAMIC  INDUSTRIES.  A 

Complete  Manual  for  Pottery,  Tile  and  Brick  Works.  By  Emile 
Bourrv.  Translated  from  the  French  by  Wilton  P.  Rix,  Examiner 
in  Pottery  and  Porcelain  to  the  City  and  Guilds  of  London  Technical 
Institute,  Pottery  Instructor  to  the  Hanley  School  Board.  Royal 
8vo.  1901.  Over  700  pp.  Price  21s.;  India  and  Colonies,  22s.; 
Other  Countries,  23s.  6d. ;  strictly  net. 

Contents. 

Part  I.,  General  Pottery  Methods.  Definition  and  History.  Definitions  and  Classifi¬ 
cation  of  Ceramic  Products — Historic  Summary  of  the  Ceramic  Art — Raw  Materials  of 
Bodies.  Clays:  Pure  Clay  and  Natural  Clays— Various  Raw  Materials  :  Analogous  to  Clay— 
Agglomerative  and  Agglutinative— Opening— Fusible— Refractory— Trials  of  Raw  Materials 
—Plastic  Bodies.  Properties  and  Composition— Preparation  of  Raw  Materials:  Disaggrega¬ 
tion — Purification — Preparation  of  Bodies:  By  Plastic  Method — By  Dry  Method — By  Liquid 
Method— Formation.  Processes  of  Formation:  Throwing— Expression— Moulding  by  Hand, 
on  the  Jolley,  by  Compression,  by  Slip  Casting — Slapping — Slipping — Drying.  Drying  of 
Bodies — Processes  of  Drying:  By  Evaporation — By  Aeration — By  Heating — By  Ventilation 
— By  Absorption  —  Glazes.  Composition  and  Properties — Raw  Materials — Manufacture 
and  Application— Firing.  Properties  of  the  Bodies  and  Glazes  during  Firing— Description 
of  the  Kilns— Working  of  the  Kilns  —  Decoration.  Colouring  Materials  —  Processes  of 
Decoration. 

Part  II.,  Special  Pottery  Methods.  Terra  Cottas.  Classification:  Plain  Ordinary, 
Hollow,  Ornamental,  Vitrified,  and  Light  Bricks— Ordinary  and  Black  Tiles— Paving  Tiles— 
pjpes—Architectural  Terra  Cottas— Vases,  Statues  and  Decorative  Objects— Common  Pottery 
—Pottery  for  Water  and  Filters— Tobacco  Pipes— Lustre  Ware— Properties  and  Tests  for 
Terra  Cottas  —  Fireclay  Goods.  Classification :  Argillaceous,  Aluminous,  Carboniferous, 
Silicious  and  Basic  Fireclay  Goods— Fireclay  Mortar  (Pug)— Tests  for  Fireclay  Goods— 
Faiences.  Varnished  Faiences— Enamelled  Faiences— Silicious  Faiences— Pipeclay  Faiences 

_ Pebble  Work— Feldspathic  Faiences— Composition,  Processes  of  Manufacture  and  General 

Arrangements  of  Faience  Potteries— Stoneware.  Stoneware  Properly  So-called:  Paving 
Tiles— Pipes— Sanitary  Ware— Stoneware  for  Food  Purposes  and  Chemical  Productions — 
Architectural  Stoneware— Vases,  Statues  and  other  Decorative  Objects— Fine  Stoneware 
—Porcelain.  Hard  Porcelain  for  Table  Ware  and  Decoration,  for  the  Fire,  for  Electrical 
Conduits,  for  Mechanical  Purposes;  Architectural  Porcelain,  and  Dull  or  Biscuit  Porcelain- 
Soft  Phosphated  or  English  Porcelain— Soft  Vitreous  Porcelain,  French  and  New  Sevres— 
Argillaceous  Soft  or  Seger’s  Porcelain — Dull  Soft  or  Parian  Porcelain  Dull  Feldspathic 
Soft  Porcelain — Index. 
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ARCHITECTURAL  POTTERY.  Bricks,  Tiles,  Pipes,  Ena¬ 
melled  Terra-cottas,  Ordinary  and  Incrusted  Quarries,  Stoneware 
Mosaics,  Faiences  and  Architectural  Stoneware.  By  Leon  Lefevre. 
With  Five  Plates.  950  Illustrations  in  the  Text,  and  numerous  estimates. 
500  pp.,  royal  8vo.  1900.  Translated  from  the  French  by  K.  H.  Bird, 
M.A.,  and  W.  Moore  Binns.  Price  15s.  ;  India  and  Colonies,  16s.  ; 
Other  Countries,  17s.  6d. ;  strictly  net. 


Contents. 

Part  I.  Plain  Undecorated  Pottery.— Clays  :  Classification;  General  Properties  and 
Composition;  Working  of  Clay-Pits— Open  Pits— Underground  Pits.  Preparation  of  the 
Clay.  Bricks  :  Hand  and  Machine  Moulding— Expression  Machines— Dies— Cutting-tables— 
General  Remarks  on  the  Choice  of  Machines— Types  of  Installations— Estimates— Plenishing, 
Hand  and  Steam  Presses— Drying,  by  Exposure  to  Air,  Without  Shelter,  and  Under  Sheds 
-Drying-rooms  in  Tiers,  Closed  Drying-rooms,  in  Tunnels,  in  Galleries— Detailed  Estimates 
of  the  Various  Drying-rooms,  Comparison  of  Prices— Transport  from  the  Machines  to 
the  Drying-rooms— Firing— In  Clamps— In  Intermittent  Kilns— Continuous  Kilns:  with  Solid 
Fuel :  Round  Kiln,  Rectangular  Kiln,  Chimneys  (Plans  and  Estimates)— With  Gas  Fuel, 
Fillard  Kiln  (Plans  and  Estimates),  Water-gas  Kiln— Heat  Production  of  the  Kilns;  Dimen¬ 
sions,  Shapes,  Colours,  Decoration,  and  Quality  of  Bricks— Hollow  Bricks,  Dimensions  and 
Prices  of  Bricks,  Various  Shapes,  Qualities— Use  of  Bricks— Walls,  Arches,  Pavements,  Flues 
Cornices— Facing  with  Coloured  Bricks— Balustrades.  Tiles  :  Manufacture— Moulding  by 
Hand,  by  Machinery:  Preparation  of  the  Clay— Preparation  of  the  Slabs,  Transformation  into 
Flat  Tiles,  into  Jointed  Tiles — Screw,  Cam  and  Revolver  Presses— Particulars  of  Tile-presses 
—Drying— Planchettes,  Shelves,  Drying-barrows  and  Trucks— Firing— Divided  Kilns— Instal¬ 
lation  of  Mechanical  Tileworks — Estimates;  Shapes,  Dimensions  and  Uses  of  the  Principal 
Types  of  Tile— Ancient  Tiles— Foreign  Tiles— Special  Tiles— Ridge  Tiles.  Coping  Tiles,  Border 
Tiles,  Frontons,  Gutters,  Antefixes,  Membron,  Angular— Roofing  Accessories:  Chimney-pots 
Mitrons,  Lanterns,  Chimneys— Qualities  of  Tiles— Black  Tiles— Stoneware  Tiles— Particulars 
of  Tiles.  Pipes  :  Conduit  Pipes— Manufacture— Moulding  :  Horizontal  Machines,  Vertical 
Machines— Drying— Firing— Chimney  Flues— Ventiducts  and  “  Boisseaux,”  “Waggons”— 
Particulars  of  these  Products.  Quarries:  Plain  Quarries  of  Ordinary  Clay;  of  Cleaned 
Clay— Machines,  Cutting,  Mixing,  Polishing— Drying  and  Firing— Applications— Particulars  of 
Quarries.  Terra=cotta  :  History  —  Manufacture  —  Application  :  Balustrades,  Columns 
Pilasters,  Capitals,  Friezes,  Frontons,  Medallions,  Panels,  Rose-windows,  Ceilings  — 
Appendix:  Official  Methods  of  Testing  Terra-cottas. 

Part  II.  Made=up  or  Decorated  Pottery.— General  Remarks  on  the  Decoration  of 
Pottery :  Dips— Glazes  :  Composition,  Colouring,  Preparation,  Harmony  with  Pastes— 
Special  Processes  of  Decoration — Enamels,  Opaque,  Transparent,  Colours,  Underglaze 
Over-glaze— Other  Processes  :  Crackling,  Mottled,  Flashing,  Metallic  Iridescence,  Lustres’ 
Glazed  and  Enamelled  Bricks— History :  Glazing— Enamelling— Applications :  Ordinary 
Enamelled  Bricks,  Glazed  Stoneware,  Enamelled  Stoneware— Enamelled  Tiles.  Decorated 
Quarries:  Paving  Quarries— Decorated  with  Dips— Stoneware :  Applications— Plain  or  In- 
crusted  Stoneware;  Manufacture— Application— Colouring,  Manufacture,  Moulding,  Drying 
Firing— Applications— Facing  Quarries— in  Faience— of  Glazed  Stoneware— of  Porcelain- 
Applications  of  Facing  Quarries— Stove  Quarries— Preparation  of  the  Pastes,  Moulding 
Firing,  Enamelling,  Decoration— Applications— Faiences  for  Fireplaces.  Architectural  De¬ 
corated  Pottery:  Faiences;  Stoneware;  Porcelain.  Sanitary  Pottery:  Stoneware  Pipes- 
Manufacture,  Firing— Applications— Sinks— Applications— Urinals,  Seats  and  Pans— Applica¬ 
tions — Drinking-fountains,  Washstands — Index, 


THE  ART  OF  RIVETING  GLASS,  CHINA  AND 
EARTHENWARE.  By  J.  Howarth.  Second  Edition. 

1900.  Paper  Cover.  Price  Is.  net;  by  post,  home  or  abroad,  Is.  Id. 


HOW  TO  ANALYSE  CLAY.  Practical  Methods  for  Prac¬ 
tical  Men.  By  Holden  M.  Ashby,  Professor  of  Organic  Chemistry 
Harvey  Medical  College,  U.S.A.  Twenty  Illustrations.  1898.  Price 
2s.  6d. ;  Abroad,  3s?;  strictly  net. 


NOTES  ON  POTTERY  CLAYS.  Their  Distribution,  Pro¬ 
perties,  Uses  and  Analyses  of  Ball  Clays,  China  Clays  and  China 
Stone.  By  Jas.  Fairie,  F.G.S.  1901.  132  pp.  Crown  8vo.  Price 

3s.  6d. ;  India  and  Colonies,  4s. ;  Other  Countries,  4s.  6d. ;  strictly  net 
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A.  R,6issn6  of 

THE  HISTORY  OF  THE  STAFFORDSHIRE  POTTER¬ 
IES ;  AND  THE  RISE  AND  PROGRESS  OF  THE 
MANUFACTURE  OF  POTTERY  AND  PORCELAIN. 

With  References  to  Genuine  Specimens,  and  Notices  of  Eminent  Pot¬ 
ters.  By  Simeon  Shaw.  (Originally  Published  in  1829.)  265  pp. 

1900.  Demy  8vo.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other 
Countries,  8s.  6d. ;  strictly  net. 


Contents. 

Introductory  chapter  showing  the  position  of  the  Pottery  Trade  at  the  present  time 
(1899)— Preliminary  Remarks— The  Potteries,  comprising  Tunstall,  Brownhills,  Green¬ 
field  and  New  Field,  Golden  Hill,  Latebrook,  Green  Lane,  Burslem,  Longport  and  Dale  Ha  l, 
Hot  Lane  and  Cobridge,  Hanley  and  Shelton,  Etruria,  Stoke,  Penkhull,  Fenton,  Lane  Delph, 
Foley,  Lane  End-On  the  Origin  of  the  Art,  and  its  Practice  among  the  early  Nations— 
Manufacture  of  Pottery,  prior  to  1700 — The  Introduction  of  Red  Porcelain  by  Messrs. 
Elers,  of  Bradwell,  1690— Progress  of  the  Manufacture  from  1700  to  Mr.  Wedgwood  s 
commencement  in  1760— Introduction  of  Fluid  Qlaze— Extension  of  the  Manufacture  ot 
Cream  Colour— Mr.  Wedgwood’s  Queen’s  Ware-Jasper,  and  Appointment  of  Potter  to  Her 
Majesty— Black  Printing— Introduction  of  Porcelain.  Mr.  W.  Littler’s  Porcelain— Mr. 
Cookworthy’s  Discovery  of  Kaolin  and  Petuntse,  and  Patent  Sold  to  Mr.  Champion  re- 
sold  to  the  New  Hall  Com.— Extension  of  Term— Blue  Printed  Pottery.  Mr.  Turner,  Mr. 
Spode  (1),  Mr.  Baddeley,  Mr.  Spode  (2),  Messrs.  Turner,  Mr.  Wood,  Mr.  Wilson,  Mr.  Minton — 
Great  Change  in  Patterns  of  Blue  Printed— Introduction  of  Lustre  Pottery.  Improve¬ 
ments  in  Pottery  and  Porcelain  subsequent  to  1800. 


jA  EiGissiiG  of* 

THE  CHEMISTRY  OF  THE  SEVERAL  NATURAL 
AND  ARTIFICIAL  HETEROGENEOUS  COM¬ 
POUNDS  USED  IN  MANUFACTURING  POR¬ 
CELAIN,  GLASS  AND  POTTERY.  By  Simeon  Shaw. 

(Originally  published  in  1837.)  750  pp.  1900.  Royal  8vo.  Price  14s. ; 

India  and  Colonies,  15s. ;  Other  Countries,  16s.  6d. ;  strictly  net. 


Contents. 

P4RT  I.,  ANALYSIS  AND  MATERIALS.— Introduction  :  Laboratory  and  Apparatus; 
Elements— Temperature— Acids  and  Alkalies— The  Earths— Metals. 

PART  II.,  SYNTHESIS  AND  COMPOUNDS.— Science  of  Mixing— Bodies  :  Porcelain 

_ Hard,  Porcelain— Fritted  Bodies,  Porcelain— Raw  Bodies,  Porcelain — Soft,  Fritted  Bodies, 

Raw7  Bodies,  Stone  Bodies,  Ironstone,  Dry  Bodies,  Chemical  Utensils,  Fritted  Jasper,  Fritted 
Pearl,  Fritted  Drab,  Raw7  Chemical  Utensils,  Raw  Stone,  Raw  Jasper,  Raw  Pearl,  Raw  Mortar, 
Raw7  Drab,  Raw  Browrn,  Raw  Fawn,  Raw  Cane,  Raw  Red  Porous,  Raw  Egyptian,  Earthenware, 
Queen’s  Ware,  Cream  Colour,  Blue  and  Fancy  Printed,  Dipped  and  Mocha,  Chalky,  Rings, 
Stilts,  etc.— Glazes:  Porcelain— Hard  Fritted  Porcelain— Soft  Fritted  Porcelain  —  Soft 
Raw,  Cream  Colour  Porcelain,  Blue  Printed  Porcelain,  Fritted  Glazes,  Analysis  of  Fritt, 
Analysis  of  Glaze,  Coloured  Glazes,  Dips,  Smears  and  Washes ;  Glasses :  Flint  Glass, 
Coloured  Glasses,  Artificial  Garnet,  Artificial  Emerald,  Artificial  Amethyst,  Artificial  Sap¬ 
phire,  Artificial  Opal,  Plate  Glass,  Crown  Glass,  Broad  Glass,  Bottle  Glass,  Phosphoric  Glass, 
British  Steel  Glass,  Glass-Staining  and  Painting,  Engraving  on  Glass,  Dr.  Faraday’s  Experi¬ 
ments— Colours  :  Colour  Making,  Fluxes  or  Solvents,  Components  of  the  Colours ;  Reds, 
etc.,  from  Gold,  Carmine  or  Rose  Colour,  Purple,  Reds,  etc.,  from  Iron,  Blues,  Yellows, 
Greens,  Blacks,  White,  Silver  for  Burnishing,  Gold  for  Burnishing,  Printer’s  Oil,  Lustres. 

TABLES  OF  THE  CHARACTERISTICS  OF  CHEMICAL  SUBSTANCES. 


Glassware,  Glass  Staining  and 
Painting. 

RECIPES  FOR  FLINT  GLASS  MAKING.  By  a  British 

Glass  Master  and  Mixer.  Sixty  Recipes.  Being  Leaves  from  the 
Mixing  Book  of  several  experts  in  the  Flint  Glass  Trade,  containing 
up-to-date  recipes  and  valuable  information  as  to  Crystal,  Demi-crystal 
and  Coloured  Glass  in  its  many  varieties.  It  contains  the  recipes  for 
cheap  metal  suited  to  pressing,  blowing,  etc.,  as  well  as  the  most  costly 
crystal  and  ruby.  Price  for  United  Kingdom,  10s.  6d. ;  Abroad,  15s.; 
United  States,  $4;  strictly  net. 


18 


Contents. 

Ruby — Ruby  from  Copper— Flint  for  using  with  the  Ruby  for  Coating — A  German  Metal- 
Cornelian,  or  Alabaster— Sapphire  Blue— Crysophis— Opal— Turquoise  Blue— Gold  Colour- 
Dark  Green— Green  (common)— Green  for  Malachite— Blue  for  Malachite— Black  for  Mela- 
chite — Black — Common  Canary  Batch— Canary — White  Opaque  Glass — Sealing-wax  Red- 
Flint — Flint  Glass  (Crystal  and  Demi)— Achromatic  Glass — Paste  Glass— White  Enamel- 
Firestone— Dead  White  (for  moons)— White  Agate— Canary — Canary  Enamel— Index. 

A  TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 

Prefaced  with  a  Review  of  Ancient  Glass.  By  Ernest  R.  Suffling. 
With  One  Coloured  Plate  and  Thirty-seven  Illustrations.  Demy  8vo. 
140  pp.  1902.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other  Countries, 
8s.  6d.  net. 

Contents. 

A  Short  History  of  Stained  Glass— Designing  Scale  Drawings— Cartoons  and  the  Cut  Line 
— Various  Kinds  of  Glass  Cutting  for  Windows — The  Colours  and  Brushes  used  in  Glass 
Painting — Painting  on  Glass,  Dispersed  Patterns — Diapered  Patterns — Aciding — Firing — 
Fret  Lead  Glazing — Index. 

PAINTING  ON  GLASS  AND  PORCELAIN  AND 
ENAMEL  PAINTING.  A  Complete  Introduction  to  the 

Preparation  of  all  the  Colours  and  Fluxes  used  for  Painting  on  Porce¬ 
lain,  Enamel,  Faience  and  Stoneware,  the  Coloured  Pastes  and  Col¬ 
oured  Glasses,  together  with  a  Minute  Description  of  the  Firing  of 
Colours  and  Enamels.  By  Felix  Hermann,  Technical  Chemist.  With 
Eighteen  Illustrations.  300  pp.  Translated  from  the  German  second 
and  enlarged  Edition.  1897.  Price  10s.  6d. ;  India  and  Colonies, 
11s.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

History  of  Glass  Painting — The  Articles  to  be  Painted  :  Glass,  Porcelain,  Enamel,  Stone¬ 
ware,  Faience — Pigments:  Metallic  Pigments:  Antimony  Oxide,  Naples  Yellow,  Barium 
Chromate,  Lead  Chromate,  Silver  Chloride,  Chromic  Oxide — Fluxes :  Fluxes,  Felspar, 
Quartz,  Purifying  Quartz,  Sedimentation,  Quenching,  Borax,  Boracic  Acid,  Potassium,  and 
Sodium  Carbonates,  Rocaille  Flux— Preparation  of  the  Colours  for  Glass  Painting  —  The 
Colour  Pastes — The  Coloured  Glasses — Composition  of  the  Porcelain  Colours — The'  Enamel 
Colours:  Enamels  for  Artistic  Work — Metallic  Ornamentation:  Porcelain  Gilding,  Glass 
Gilding— Firing  the  Colours  :  Remarks  on  Firing:  Firing  Colours  on  Glass,  Firing  Colours  on 
Porcelain;  The  Muffle — Accidents  occasionally  Supervening  during  the  Process  of  Firing- 
Remarks  on  the  Different  Methods  of  Painting  on  Glass,  Porcelain,  etc. — Appendix:  Cleaning 
Old  Glass  Paintings. 


Paper  Staining. 

THE  DYEING  OF  PAPER  PULP.  A  Practical  Treatise  for 

the  use  of  Papermakers,  Paperstainers,  Students  and  others.  By 
Julius  Erfurt,  Manager  of  a  Paper  Mill.  Translated  into  English 
and  Edited  with  Additions  by  Julius  Hubner,  F.C.S.,  Lecturer  on 
Papermaking  at  the  Manchester  Municipal  Technical  School.  With 
Illustrations  and  157  patterns  of  paper  dyed  in  the  pulp.  Royal 
8vo,  180  pp.  1901.  Price  15s.  ;  India  and  Colonies.  16s.  ;  Other 
Countries,  20s.  ;  strictly  net.  Limited  edition. 

Contents. 

Behaviour  of  the  Paper  Fibres  during  the  Process  of  Dyeing,  Theory  of  the 
Mordant— Colour  Fixing  Mediums  (Mordants)— Influence  of  the  Quality  oi  the  Water 
Used— Inorganic  Colours— Organic  Colours— Practical  Application  of  the  Coal  Tar 
Colours  according  to  their  Properties  and  their  Behaviour  towards  the  Different 
Paper  Fibres— Dyed  Patterns  on  Various  Pulp  Mixtures— Dyeing  to  Shade— Index. 

Enamelling  on  Metal. 

ENAMELS  AND  ENAMELLING.  For  Enamel  Makers, 

Workers  in  Gold  and  Silver,  and  Manufacturers  of  Objects  of  Art. 
By  Paul  Randau.  Translated  from  the  German.  With  Sixteen  Illus¬ 
trations.  180  pp.  1900.  Price  10s.  6d. ;  India  and  Colonies,  11s.; 
Other  Countries,  12s. ;  strictly  net. 
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Contents. 

Composition  and  Properties  of  Glass— Raw  Materials  for  the  Manufacture  ot  Enamels— 
Substances  Added  to  Produce  Opacity— Fluxes— Pigments— Decolorising  Agents— Testing 
the  Raw  Materials  with  the  Blow-pipe  Flame— Subsidiary  Materials  —  Preparing  the 
Materials  for  Enamel  Making— Mixing  the  Materials— The  Preparation  of  Technical  Enamels, 
The  Enamel  Mass— Appliances  for  Smelting  the  Enamel  Mass — Smelting  the  Charge 
Composition  of  Enamel  Masses— Composition  of  Masses  for  Ground  Enamels— Composition 
of  Cover  Enamels— Preparing  the  Articles  for  Enamelling— Applying  the  Enamel— Firing 
the  Ground  Enamel— Applying  and  Firing  the  Cover  Enamel  or  Glaze— Repairing  Detects 
in  Enamelled  Ware— Enamelling  Articles  of  Sheet  Metal— Decorating  Enamelled  Ware- 
Specialities  in  Enamelling— Dial-plate  Enamelling— Enamels  for  Artistic  Purposes,  Recipes 
for  Enamels  of  Various  Colours — Index. 


THE  ART  OF  ENAMELLING  ON  METAL.  By  W. 

Norman  Brown.  Twenty-eight  Illustrations.  Crown  8vo.  60  pp. 
1900.  Price  2s.  6d. ;  Abroad,  3s. ;  strictly  net. 


Silk  Manufacture. 

SILK  THROWING  AND  WASTE  SILK  SPINNING. 

Bv  Hollins  Rayner.  Demy  8vo.  130  Illustrations. 

J  [In  the  Press. 

Contents. 

The  Silkworm — Cocoon  Reeling  and  Qualities  of  Silk— Silk  Throwing  Silk  Wastes— The 
Preparation  of  Silk  Waste  for  Degumming— Silk  Waste  Degumming,  Schapping  and  Dis¬ 
charging— The  Opening  and  Dressing  of  Wastes— Silk  Waste  “Drawing”  or  “Preparing 
Machinery— Long  Spinning— Short  Spinning— Spinning  and  Finishing  Processes— Utilisation 
of  Waste  Products— Noil  Spinning — Exhaust  Noil  Spinning. 


Books  on  Textile  and  Dyeing 


Subjects. 


THE  CHEMICAL  TECHNOLOGY  OF  TEXTILE 
FIBRES:  Their  Origin,  Structure,  Preparation,  Washing, 
Bleaching,  Dyeing,  Printing  and  Dressing.  By  Dr.  Georg  von 
Georgievics.  Translated  from  the  German  by  Charles  Salter. 
320  pp.  Forty-seven  Illustrations.  Royal  8vo.  1902.  Price  10s.  6d. ; 
India  and  Colonies,  11s.;  Other  Countries,  12s.  net. 
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The  Textile  Fibres— Artificial  Fibres— Mineral  Fibres— Vegetable  Fibres— Cellulose- 
Cotton—  Bombax  Cotton— Vegetable  Silk— Flax— Hemp— Jute— Ramie,  Rhea,  China  Grass, 
Nettle  Fibre— Distinguishing  Tests  for  the  Various  Fibres— Animal  Fibres:  Silk— Animal 
Hairs— Sheep’s  Wool— Goat  Wool  and  Camel  Wool— Artificial  Wool  (Wool  Substitutes)— 
Conditioning— Washing,  Bleaching,  Carbonising— Bleaching  Agents— Cotton  Bleaching 
—  Linen  Bleaching— Jute  Bleaching— Hemp  Bleaching— Ramie  Bleaching— Scouring  and 
Bleaching  Silk— Washing  and  Bleaching  Wool— Blueing  or  White  Dyeing— Carbonising— 
Mordants  and  Mordanting  —  Dyeing  — Combination  of  Colours :  Dyeing  to  I  attern 
—Theory  of  Dyeing  —  Classification  of  Dye  Stuffs:  Methods  of  Dyeing  —  Application 
of  Acid  Dye  Stuffs— Application  of  Basic  Dye  Stuffs— Application  of  Direct  or  Substantive 
Cotton  Dyes— Application  of  the  Mordant  Dyes— Application  of  the  Developing  Dyes— Dyeing 
on  a  Manufacturing  Scale:  Selection  of  Dye  Stuffs  for  Dyeing— Silk  Dyeing— Wool 
Dveing— Cotton  Dyeing— Dyeing  Mixed  Fabrics— Sample  Dyeings,  Colorimetric  Determina¬ 
tions  Reactions  of  Dye  Stuffs  on  the  Fibre,  Tests  for  Fastness-Printing— Hand  Printing 
—Calico  Printing:  Reproduction  of  Pattern  by  Direct  Printing :  Thickening  Agents—  Em¬ 
ployment  of  Mordant  Dye  Stuffs,  Basic,  Albumin,  Direct,  Developing,  Vat,  Acid-^Treatment 
of  the  Goods  when  Printed— Combined  Printing  and  Dyeing— Discharge  Style  Printing- 
Reserve  Style  Printing— Topping  Printing— Wool  Printing— Silk  Printing-Printing  Yarns, 
Warps,  and  Combed  Sliver— Dressing  and  Finishing— Dressing  and  Finishing— Substances 
used  in  Finishing— Loading  Ingredients— Colouring  for  the  Dressing  Preparations— Metals 
or  their  Sulphites— Waterproofing— Fireproofing— Antiseptics  for  Prevention  of  Mould- 
Application  of  Dressings— Drying— Stretching— Finishing:  Shearing,  Damping,  Calendering, 
Beetling,  Moire  or  Watered  Effects,  Stamping— Finishing  Woollens— Index. 
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POWER-LOOM  WEAVING  AND  YARN  NUMBERING, 

According  to  Various  Systems,  with  Conversion  Tables.  Translated 
from  the  German  of  Anthon  Gruner.  With  Twenty-six  Diagrams 
in  Colours.  150  pp.  1900.  Crown  8vo.  Price  7s.  6d.  ;  India  and 
Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

_  ,  .  Contents. 

Power-Loom  Weaving  in  General.  Various  Systems  of  Looms— Mounting  and 
Starting  the  Power-Loom.  English  Looms— Tappet  or  Treadle  Looms— Dobbies— 
General  Remarks  on  the  Numbering,  Reeling  and  Packing  of  Yarn— Appendix— Useful 

Hints.  Calculating  Warps— Weft  Calculations— Calculations  of  Cost  Price  in  Hanks. 

TEXTILE  RAW  MATERIALS  AND  THEIR  CON¬ 
VERSION  INTO  YARNS.  (The  Study  of  the  Raw 

Materials  and  the  Technology  of  the  Spinning  Process.)  By  Julius 
Zipser.  Translated  from  German  by  Charles  Salter. 
trations.  500  pp.  Demy  8vo.  1901.  Price  10s.  6d. ; 

Colonies,  11s.;  Other  Countries,  12s.;  strictly  net. 

_  Contents. 

PART  1.— The  Raw  Materials  Used  in  the  Textile  Industry. 
MpmuATfcMATER!.4LSi  Vegetable  Raw  Materials.  Animal  Raw  Materials, 
hari  II.— |  he  Technology  of  Spinning  or  the  Conversion  of  Textile  Raw 
Materials  into  Yarn. 

Shnnimg  Vegetable  Raw  Materials.  Cotton  Spinning— Installation  of  a  Cotton 
Mill-Spinning  Waste  Cotton  and  Waste  Cotton  Yarns— Flax  Spinning— Fine  Spinning— Tow 
&-^in7jute  Was^I  Pinni"g  ^  T°W  String~Jute  Spinning-Spinning  Ju8te  Line 

c  „  .  ,  PAR,7  HI-— Spinning  Animal  Raw  Materials. 

Spinning  Carded  Woollen  Yarn— Finishing  Yarn— Worsted  Spinning— Finishing  Worsted 
S  !l/r  l5Clai,WOiS  or  Shoddy  Spinning— Shoddy  and  Mungo  Manufacture— Spinning 
Index^  3nd  °ther  W°°  SubstltLltes— SPmninS  Waste  Silk— Chappe  Silk— Fine  Spinning— 

THE  TECHNICAL  TESTING  OF  YARNS  AND  TEX¬ 
TILE  FABRICS.  With  Reference  to  Official  Specifica¬ 
tions.  Translated  from  the  German  of  Dr.  J.  Herzfeld.  Second 
Edition.  Sixty-nine  Illustrations.  200  pp.  Demy  8vo.  1902.  Price 
10s.  6d. ;  India  and  Colonies,  11s. ;  Other  Countries,  12s. ;  strictly  net. 
_  Contents. 

Yarn  Testing.  Determining  the  Yarn  Number-Testing  the  Length  of  Yarns— 
Exannnation  of  the  External  Appearance  of  Yarn— Determining  the  Twist  of  Yarn 
and  Twist— Determination  of  Tensile  Strength  and  Elasticity  —  Estimating  the 
Percentage  of  Fat  in  Yarn-Determination  of  Moisture  (Conditioning)— Appendixf 

DECORATIVE  AND  FANCY  TEXTILE  FABRICS. 

By  R.  T.  Lord.  Manufacturers  and  Designers  of  Carpets,  Damask 
Dress  and  all  Textile  Fabrics.  200  pp.  1898.  DemySvo.  132  Designs 
and  Illustrations.  Price  7s.  6d. ;  India  and  Colonies,  8s.-  Other 
Countries,  8s.  6d. ;  strictly  net. 

.  „  IT.  Contents. 

A  H,lnt®  °n  Designing  Ornamental  Textile  Fabrics— A  Few  Hints  on  Designing  Orna¬ 
mental  Textile  Fabrics  (continued)— A  Few  Hints  on  Designing  Ornamental  Textile  Fabrics 
(continued)— A  hew  Hints  on  Designing  Ornamental  Textile  Fabrics  (continued)— Hints  for 
Ruled-paper  Draughtsmen— The  Jacquard  Machine— Brussels  and  Wilton  Carpets— Tapestrv 
C?D-uS:  n§r^,Cuai'peJ^xn;lnste''  Carpets-Damask  and  Tapestry  Fabrics— Scarf  Silks 
and  Ribbons— Silk  Handkerchiefs— Dress  Fabrics— Mantle  Cloths— Figured  Plush— Bed  Ouilts 
— Calico  Printing.  ^ 

THEORY  AND  PRACTICE  OF  DAMASK  WEAVING. 

By  H.  Kinzer  and  K.  Walter.  Royal  8vo.  Eighteen  Plates.  Six 
Illustrations.  Translated  from  the  German.  [In  the  press. 

J  .  Contents. 

n  T  i  Yar,°u.s,  S«rts  of  Damask  Fabrics-Drill  (Ticking,  Handloom-made)- Whole 
Damask  for  Tablecloths— Damask  with  Ground-  and  Connecting-warp  Threads— Furniture 
Damask—  Lam  pas  or  Hangings— Church  Damasks— The  Manufacture  of  Whole  Damask 
-Damask  Arrangement  with  and  without  Cross-Shedding- The  Altered  Cone-arrangement- 
lYn  HnC'P,R  the  Llft!n§,  Cord-The  Roller  Principle-The  Combination  of  the 

Jacquard  with  the  so-called  Damask  Machine— The  Special  Damask  Machine— The  Combina- 
tion  or  XwoTyings. 
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FAULTS  IN  THE  MANUFACTURE  OF  WOOLLEN 
GOODS  AND  THEIR  PREVENTION.  By  Nicolas 

Reiser.  Translated  from  the  Second  German  Edition.  Crown  8vo. 
Sixty-three  Illustrations.  Un  P?ess- 
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Improperly  Chosen  Raw  Material  or  Improper  Mixtures— Wrong  Treatment  of  the 
Material  in  Washing,  Carbonisation,  Drying,  Dyeing  and  Spinning— Improper  Spacing  of  the 
Goods  in  the  Loom-Wrong  Placing  of  Colours-Wrong  Weight  or  Width  of  the  Goods 

_ Breaking  of  Warp  and  Weft  Threads— Presence  ot  Doubles,  Singles,  Thick,  Loose, 

and  too  Hard  Twisted  Threads  as  well  as  Tangles,  Thick  Knots  and  the  Like— Errors  in 
Cross-weaving — Inequalities,  i.e.,  Bands  and  Stripes-D.rty  Borders-Defect.v^Selyedges- 
Holes  and  Buttons— Rubbed  Places— Creases— Spots— Loose  and  Bad  Colours  Badly  Dyed 

Selvedges _ Hard  Goods — Brittle  Goods— Uneven  Goods — Removal  of  Bands,  Stripes, 

Creases  and  Spots. 


Dyeing,  Colour  Printing, 
Matching  and  Dye-stuffs. 


THE  COLOUR  PRINTING  OF  CARPET  YARNS.  Manual 

for  Colour  Chemists  and  Textile  Printers.  By  David  Paterson, 
F.C.S.  Seventeen  Illustrations.  136  pp.  Demy  8vo.  1900.  Price 
7s  6d. ;  India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 
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Structure  and  Constitution  of  Wool  Fibre— Yarn  Scouring-Scounng  Materials-Water Tor 
Scouring— Bleaching  Carpet  Yarns— Colour  Making  for  Yarn  Printing  Colour  Printing 
Pastes— Colour  Recipes  for  Yarn  Printing- Science  of  Colour  Mix.ng-Match.ng_  of  Colours 

_ “Hank”  Printing— Printing  Tapestry  Carpet  Yarns— Yarn  Printing  Steaming  Printed 

Yarns- Washing  of  Steamed  Yarns— Aniline  Colours  Suitable  for  Yarn  Printing— Glossary  of 
Dyes  and  Dye-wares  used  in  Wood  Yarn  Printing— Appendix. 


THE  SCIENCE  OF  COLOUR  MIXING.  A  Manual  in¬ 
tended  for  the  use  of  Dyers,  Calico  Printers  and  Colour  Chemists.  By 
David  Paterson,  F.C.S.  Forty-one  Illustrations,  Five  Coloured  Plates, 
and  Four  Plates  showing  Eleven  Dyed  Specimens  of  Fabrics.  132 

pp.  Demy  8vo.  1900.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other 
Countries,  8s.  6d.  ;  strictly  net. 
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Colour  a  Sensation;  Colours  of  Illuminated  Bodies;  Colours  of  Opaque  and  Transparent 
Bodies  ■  Surface  Colour— Analysis  of  Light ;  Spectrum ;  Homogeneous  Colours ,  Ready 
Method  of  Obtaining  a  Spectrum— Examination  of  Solar  Spectrum;  The  Spectroscope  and 
Its  Construction  ;  Colourists’  Use  of  the  Spectroscope— Colour  by  Absorption  ;  Solutions  and 
Dyed  Fabrics;  Dichroic  Coloured  Fabrics  in  Gaslight— Colour  Primaries  of  the  Scientist 
versus  the  Dyer  and  Artist;  Colour  Mixing  by  Rotation  and  Lye  Dyeing;  Hue,  Purity, 
Brightness;  Tints;  Shades,  Scales,  Tones,  Sad  and  Sombre  Colours—  Colour  Mixing ;  Pure 
and8Impure  Greens,  Orange  and  Violets;  Large  Variety  of  Shades  from  few  Colours ;  Con¬ 
sideration  of  the  Practical  Primaries:  Red,  Yellow  and  Blue— Secondary  Colours;  Nomen¬ 
clature  of  Violet  and  Purple  Group;  Tints  and  Shades  of  Violet;  Changes  in  Artificial  Lug 
—Tertiary  Shades;  Broken  Hues;  Absorption  Spectra  of  Tertiary  Shades— Appendix .  Four 
Plates  with  Dyed  Specimens  Illustrating  Text— Index. 


COLOUR  MATCHING  ON  TEXTILES.  A  Manual  in¬ 
tended  for  the  use  of  Students  of  Colour  Chemistry,  Dyeing  and 
Textile  Printing.  By  David  Paterson,  F.C.S.  Coloured  Frontis¬ 
piece.  Twenty-nine  Illustrations  and  Fourteen  Specimens  of  Dyed 
Fabrics.  Demy  8vo.  132  pp.  1901.  Price  7s.  6d. ;  India  and  Colonies, 
8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 
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Colour  Vision  and  Structure  of  the  Eye-Perception  of  « Colour-Primary  and  Comple¬ 
mentary  Colour  Sensations— Daylight  for  Colour  Matching— Selection  of  a  Good  Pure  Light 
—  Diffused  Daylight,  Direct  Sunlight,  Blue  Skylight,  Variability  of  Daylight,  etc.,  etc. 
Matching  of  Hues— Purity  and  Luminosity  of  Colours— Matching  Bright  Hues  Aid  of  Tinte 
Films— Matching  Difficulties  Arising  from  Contrast— Examination  of  Colours  by  Reflected 
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ft  i"  ?  Lights— Effect  of  Lustre  and  Transparency  of  Fibres  in  Colour  Matching 

—Matching  of  Colours  on  Velvet  Pile— Optical  Properties  of  Dye  stuffs  Dichroism.  Fluor- 
f  T‘n  !d  Mediums— Orange  Film— Defects  of  the  Eye— Yellowing  of  the  Lens 
Pdlv  n-  Bll"dl?ess.’  etc.— Matching  of  Dyed  Silk  Trimmings  and  Linings  and  Bindings— Its 
S  ?— BtnV7p  ?f  Shadf  ln,  Aft'fl.ejal  Light-Colour  Matching  of  Old  Fabrics?  etc.— 
Examination  of  Dyed  Colours  under  the  Artificial  Lights— Electric  Arc,  Magnesium  and  Dufton 
of  theeA|Llgh^’  W,elsbfch-  Acetylene,  etc —Testing  Qualities  of  an  Illuminant— Influence 
o  the  Absorption  Spectrum  in  Changes  of  Hue  under  the  Artificial  Lights— Study  of  the 
Causes  of  Abnormal  Modifications  of  Hue,  etc.  ^ 


COLOUR:  A  HANDBOOK  OF  THE  THEORY  OF 
COLOUR.  By  George  H.  Hurst,  F.C.S.  With  Ten 

Coloured  Plates  and  Seventy-two  Illustrations.  160  pp.  Demy  8vo. 
1900.  Price  7s.  6d. ;  India  and  Colonies,  Ss. ;  Other  Countries,  8s  6d  • 
strictly  net.  ’ 
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^ndc ,ts  Prod“ptioa-  .  L|gbt,  Colour,  Dispersion  of  White  Light,  Methods  of 
Producing  the  Spectrum,  Glass  Prism  and  Diffraction  Grating  Spectroscopes!  The  Spectrum 
Wave  Motion  of  Light  Recomposition  of  White  Light,  Hue,  Luminosity,  Purity  of  Colours 
The  Polariscope,  Phosphorescence,  Fluorescence,  Interference— Cause  of  Colour  in  Coloured 
Bodies.  Transmitted  Colours,  Absorption  Spectra  of  Colouring  Matters — Colour  Pheno  = 
Coloured”?  Xhe0nrS‘l  Mlx'ng  Colours,  White  Light  from  Coloured  Lights,  Effect  of 
Coloured  Light  on  Colours,  Complementary  Colours,  Young  Helmholtz  Theory,  Brewster 
Theory  Supplementary  Colours,  Maxwell's  Theory,  Colour  Photography-The  Physiology 

Blindness  Contrast  r  6  P|rsis‘ence  of  Vision,  Selective  Colour  Phenomena,  Colofm 
Blindness— Contrast.  Contrast,  Simultaneous  Contrast,  Successive  Contrast,  Contrast  of 

DeshinCOrn7«  of  .CoI°urs>  Modification  of  Colours  by  Contrast,  Colour  Contrast  in  Decorative 
Design-Colour  in  Decoration  and  Design.  Colour  Harmonies,  Colour  Equivalents 
Illumination  and  Colour,  Colour  and  Textile  Fabrics,  Surface  Structure  and  Colour  ’ 
Measurement  of  Colour.  Colour  Patch  Method,  The  Tintometer,  Chromometer 


THE  DYEING  OF  COTTON  FABRICS:  A  Practical 

Handbook  for  the  Dyer  and  Student.  By  Franklin  Beech,  Practical 
Colourist  and  Chemist.  272  pp.  Forty-four  Illustrations  of  Bleaching 
and  Dyeing  Machinery.  Demy  8vo.  1901.  Price  7s.  6d.  •  India 
and  Colonies,  8s.  ;  Other  Countries,  8s.  6d.  ;  strictly  net. 
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M  ®itractore  a?drph^miS^y  tbe  ,Cotton  Fibre— Scouring  and  Bleaching  of  Cotton— Dyeing 
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yeing,  Direct  Dyeing  followed  by  Fixation  with  Metallic  Salts;  Direct  Dyeing  followed  bv 
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D>'e‘nS  9otton  by  Impregnation  with  Dye-stuff  Solution— Dyeing  Union  (Mixed  Cotton 
and  Wool)  Fabrics— Dyeing  Half  Silk  (Cotton-Silk,  Satin)  Fabricsioperations  following 
Dyeing-Washing,  Soaping,  Drying— Testing  of  the  Colour  of  Dyed  Fabrics— Experimental 
Dyeing  and  Comparative  Dve  Testing— Index.  p  imentai 
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THE  DYEING  OF  WOOLLEN  FABRICS.  By  Franklin 

Beech  Practical  Colourist  and  Chemist.  Thirty-three  Illustrations 
Demy  8vo.  228  pp.  1902.  Price  7s.  6d. ;  India  and  Colonies,  8s  ■ 
Other  Countries,  8s.  6d.  net. 
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Scouring  and  Bleaching  of  Wool— Dyeing  Machinery  and  Dyeing  Manipulations— L<!osf 
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w!n!e\r  lrtfe|;t!n  Wool— Yellow  Shades  on  Wool— Green  Shades  on  Wool— Blue  Shades  on 
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DYERS’  MATERIALS :  An  Introduction  to  the  Examination, 
Evaluation  and  Application  of  the  most  important  Substances  used  in 
Dyeing,  Printing,  Bleaching  and  Finishing.  By  Paul  Heerman,  Ph.D. 
Translated  from  the  German  by.  A  C.  Wright,  M.A.  (Oxon.),  B.Sc. 
(Lond.).  Twenty-four  Illustrations.  Crown  8vo.  150  pp.  1901.  Price 
5s.  ;  India  and  Colonies,  5s.  6d.  ;  Other  Countries,  6s. ;  strictly  net. 
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Indicators— Standard  Solutions— Solutions  and  Reagents  m  General  Use— Water— Textile 
Fibres— Hydrochloric  Acid— Chlorides— Fluorides  and  Bifluorides— Sulphuric  Acid— Sulphates 
—Nitric  Acid  and  Nitrates— Chlorine-Oxygen  Compounds— Sulphite  Compounds— Miscellaneous 
Compounds— Alkalies— Peroxides— Zinc  Dust— Fatty  Acids  and  Their  Salts— Cyanogen  Com¬ 
pounds — Derivatives  of  the  Fats — Tannins — Aniline  and  Aniline  Salts  Thickening  and 
Stiffening  Materials-.  Starch,  Prepared  and  Soluble  Starch,  Dextrine,  Gum  Arabic,  Gum 
Senegal,  Gum  Tragacanth,  Glue,  Size— Dyes— Appendix :  Atomic  Weights  of  the  Elements— 
Molecular  Weights  of  Certain  Compounds— Gravimetric  Equivalents — Volumetric  Equi¬ 
valents — Plate  I.,  Microscopic  Appearance  of  the  Textile  Fibres — Plate  II.,  Microscopic 
Appearance  of  the  Different  Varieties  of  Starch — Index. 


Reissue  of 

THE  ART  OF  DYEING  WOOL,  SILK  AND  COTTON. 
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Part  I.,  The  Art  of  Dyeing  Wool  and  Woollen  Cloth,  Stuffs,  Yarn,  Worsted,  etc. 
Part  II.,  The  Art  of  Dyeing  Silk.  Part  III.,  The  Art  of  Dyeing  Cotton  and  Linen 
Thread,  together  with  the  Method  of  Stamping  Silks,  Cottons,  etc. 


THE  CHEMISTRY  OF  DYE-STUFFS.  By  Dr.  Georg  Von 
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